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ABSTRACT
The three parts of this thesis are connected by the study of dingo 
skull morphology. At the outset a study is made of modern populations.
The findings of this section are carried over into the morphometric and 
morphological analysis of fossil dingo populations. In the final section 
comparisons are made between the dingo morphology of modern and fossil 
populations and the canids of southeast and southern Asia.
Modern dingoes are taken to represent a benchmark for the study of 
prehistoric dingo populations. In this study it is found that modern 
dingo skulls are sexually dimorphic and that this variability in the popu­
lation is more strongly expressed than variability between regionally 
defined samples. The statistical technique employed in this investigation 
is that of Principal Components.
The fossil record shows that the aingo arrived in Australia between 
3500-4000 years ago. Examination of a sample of fossil specimens shows 
that the skull morphology of the dingo has remained essentially unchanged 
over the last 3000 years. At the same time, there is evidence that part 
of the prehistoric population has a modified skull morphology and that 
this may be attributable to a domestication relationship with Aboriginal 
people.
v- An analysis of modern and fossil populations of southeast Asia suggests 
that the canid morphologies of the region are not similar to that of the 
dingo, nor have they been so during the last 4000 years. A southeast Asian 
migration route for the dingo is, on this basis, thought to be unlikely.
A parallel analysis of the fossil and modern dogs of south Asia shows that 
a direct link between the dingoes and these dogs is demonstrable on morpho­
logical grounds.
None so fitted to break the chains as they who wear them, 
none so well equipped to decide what is a fetter (Connolly)
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IUp in the mountains Woodbarl3 the medicine man3 took 
the bones, the kidneys and the head and made two small 
dingoes3 one male and one female. He covered them with 
skin and blew down the mouths of the dogs until they 
came to life.
Then Woodbarl said to the male dingo3 'Come on you howl 
now'. The dingo howled. 'All right3 lift up your back 
leg now'. The dingo lifted up its back leg.
'All right3 you are a good one. From now on you are a 
dingo and you won't eat people. You will be a friend 
to man and help him hunt for food'.
Dick Roughsey, The Giant Devil-Dingo
INTRODUCTION
Few Australians are unaware that the dingo lives in the sparsely 
populated parts of Australia, as a wild dog, predating both native and 
domestic animals alike. As much as this is common knowledge, it is 
generally not recognised that the dingo is physiologically alien to the 
major branches of the native mammals of Australia, in that it is a 
eutherian rather than non-eutherian mammal. Its most common taxonomic 
name is Canis familiaris L., which, by inference, links it phylogenetically 
with the world’s dogs. While this simplest of points has, itself, been 
the subject of considerable scrutiny by the scientific community (Iredale 
1947; Macintosh 1975) the fact remains that the dingo is a relatively
recent introduction into what is otherwise a distinctive and ancient 
Australian mammalian fauna.
Of the corpus of literature on the dingo Professor N.W.G. Macintosh 
said recently, 'most of it is subjective and legendary, little of it 
scientific' (Macintosh 1975). The gaps are at least as interesting as the 
poor scholarship in the scientific literature. There is, for example, no 
recognised anatomical description of the dingo; neither soft tissue or 
bone have been systematically described. There is no comprehensive 
description or analysis of skeletal morphology of the dingo. While the 
skull has been partly described by a number of people, as this thesis will 
elucidate, no distinctive dingo morphology has yet been published. That 
osteological problem is taken up very early in this thesis, and no apologies 
are offered to the reader who may feel dumped, unprepared, into morphological 
details.
The dingo has been treated to a number of specialised zoological studies. 
Comparative serological analyses (Shaughnessy 1975), karyological description 
(Valenti and Levy 1965), preliminary behavioural studies (Corbett and 
Newsome 1975), and ecological analyses (Newsome et al. 1973; Whitehouse 
1977; Coman 1972) have all appeared in the last 20 years. In comparison 
with studies on other branches of the canids, say, wolves and coyotes, the 
Australian work is at a very preliminary stage. This observation is high­
lighted by the relative abundance of literature on the dingo within the 
social sciences.
The interest in the dingo as a cultural object has a long history.
The early explorers responded to their first sight of the dog in different 
ways; Vlamingh in 1697 was moved to admire the dog as a surf swimmer;
Dampier in 1703 was impressed with its wolf-like demeanour; Del Prado in 
1606 in pragmatic fashion allowed his crew to eat the first Australasian 
dog they saw.
Since the earliest times the European Australians have talked and 
written about the dingo. Some of that discourse appears in the following 
pages and chapters. As a prehistorian, however, I am ultimately interested 
in those questions that relate the dingo to humans; how long has the dingo 
been in Australia; was it ever domesticated; who brought it here? Needless 
to say there is a range of answers to each of these questions in the
2existing scientific and historical literature. A point has been made in 
this thesis of tracing the development of the theories that have up till 
now been thought to provide these answers.
The anthropologists have in the past developed insights into pre­
historic human/canid relationships. Currently, the place of dingo in 
Aboriginal culture is the subject of anthropological dispute, and in 
part that dispute has shaped the structure of this thesis. The two 
recent articles that set the terms of reference for the argument are 
Meggitt's (1965) general review and Jones' (1970) historical exploration 
of dogs in Tasmania.
Meggitt surveyed the first contact literature in Australia in order 
to assess a theory that had described the relationship between the 
European mesolithic hunters and the wild canids as one of 'mutual 
exploitation' (Downs 1959). From a passably representative range of 
evidence Meggitt (1) supported Downs' hypothesis of mutual exploitation 
on the basis of the Aboriginal/dingo relationship; (2) suggested that 
dingo was never more than a quasi-domesticate whose numbers in camps 
were maintained by replacement from the wild population, and (3) stated 
that the '...tame dingo was by no means an effective hunting dog, and 
that it contributed relatively little to the Aborigines' larder' (1965: 
24). Jones on the other hand advanced the proposition that the Tasmanian 
Aborigines when first introduced to dogs in the early nineteenth century 
rapidly learnt to use them in the hunt, building up large numbers in 
camp packs. While he makes no claims about the hunting qualities of the 
dingo on the mainland, Jones argues strongly for a natural accommodation 
between hunters and dogs in a number of different hunting communities. 
These statements by Meggitt and Jones of near-opposite opinions, 
particularly on the question of dog and/or dingo as a hunter for humans, 
have divided the anthropologists. Not surprisingly the desert and arid 
country observers (Hamilton 1972; Gould n.d.) have doubted the value of 
the dog (any dog'.) in the hunting environment where the blind and ambush 
are primary techniques. Equally the Arnhem Land observers (Meehan n.d. ; 
Gillespie n.d.) can document highly successful hunting dogs, 
whose ownership by both men and women is a matter of kudos and value. 
Danny Gillespie wrote of a bitch from Kopanga (and a friend of Betty 
Meehan's):
3. . .Anderabula, the sweetheart of Laiaga j i r r ipa; she was a 
great huntress and one of the most anthropologist-oriented 
dogs going. She should have been made an a^ociate member 
of the Institute1 where she may have made a more significant 
contribution than some of the present membership.
The common elements of the hunter/dog relationship in the various environ­
mental regimes of Australia are yet to be revealed, but as Jones (1970) 
and Hamilton (1972) have averred, the objectification of the dog in the 
Aboriginal interior landscape may be more important than its public per­
formance in the hunt.
Meggitt's second point, that true breeding populations of dingoes 
have never been established in Aboriginal camps, is a widely referenced 
but rarely discussed claim, and is one that this thesis accordingly takes 
up in some detail. As a classic question in osteology, the determination 
of skeletal markers of domestication has a well-developed literature and 
set of analytic models. At a simple level it is enough to compare the 
nominally modified dogs against the unmodified or ancestral form to 
identify the markers of domestication. In Australia there has been a 
unique opportunity to make just that comparison between the free-range 
dingo and the fossil dingoes excavated from Aboriginal sites. If sub­
stantial modification exists in the archaeologically derived fossil group 
the implication may be drawn that a modified breeding population exists 
in the camp, and that Meggitt’s hypothesis is false. When I looked at it, 
the literature was inadequate for such a test; indeed, as I saw it at the 
beginning of this project, the need existed for detailed study of modern 
and fossil forms to establish first a basic morphology, and then the 
sources of variability within it. In this enterprise the thesis has 
taken its shape, and its connectedness.
The thesis structure is tripartite: it is a three-lump thesis.
Part 1 examines modem dingo morphology. Because there are no recognised 
dingo diagnostic traits I have drawn up a list using modem cranial series. 
This appears in Chapter 1, along with an introduction to a metrical data 
base for crania. In the absence of a recognised sexing technique for 
dingo crania, I have developed both an unscored subjective test and a 
multivariate approach with some interesting theoretical novelties. Both 
are discussed in Chapter 2. On the basis of these techniques the
1 The Australian Institute of Aboriginal Studies
4available modem adult Australian sample, 204 individuals, has been 
sexed. Chapter 3 looks at an aspect of regional variability in the 
dingo cranium, namely, the relative strengths of sexual dimorphism and 
size dines between dingoes from arid and non-arid areas.
The material used in this first part of the thesis was accumulated 
over the first two and a half years of the project. I started with a 
sample of 60 central Australian dingoes (CSIRO collection), for which 
sex, coat colours and collection locality were defined. To these I 
added progressively from the holdings of the Western Australian Museum 
(WAM), the South Australian Museum (SAM), the National Museum of Victoria 
(NMV), the Australian Museum (AM) and finally the Macintosh collection.
I have examined various overseas collections of dingoes, but because 
provenance, date of collection and other data are usually not known, 
they have been used very selectively in analysis.
Part 2 of the thesis concerns fossil dingo. The central issue has 
been to appraise the fossil cranial morphology in terms of its variability 
and the underlying causes of this variability. Micro-evolutionary change 
over time in the skull morphology is an obvious starting point in that 
appraisal, but to calibrate any such change it is necessary to estimate 
the first entry date for dingo into Australia. In Chapter 4 I have 
introduced fossil dingo from the historical perspective; then in Chapter 
5 I discuss previous opinion and give my own assessment of the first 
entry date for dingo into Australia. Chapter 6 is essentially a 
collection of specimen reports for fossil dingo crania. The general 
character of the sample is discussed and comparative points are made, 
against the background of the previously defined modern morphology. This 
largely subjective analysis has generated two hypotheses: (1) that over 
time the prehistoric dingo has remained morphologically unchanged;
(2) that cranial modification nevertheless exists in some archaeologically 
derived specimens. The apparent conflict of these hypotheses is examined 
in Chapter 7, which offers a multivariate statistical model to test both 
of these hypotheses. The basic technique is a comparison of individual 
fossils with a sexed modern dingo population using a modification of the 
generalised distance statistic D2. This modification is of theoretical 
interest.
The fossil dingo specimens I have examined come from two sources:
(1) Australian museums holdings in both the palaeontology and anthropology 
departments, and (2) skeletal material either excavated by myself
5or by colleagues in the Department of Prehistory, ANU. The museums I 
visited'-in 1976/77 included WAM, SAM, NMV, AM; subsequent trips have been 
made to NMV and AM on various occasions. The two excavations I have made 
were salvage exercises in two different New South Wales locations, Kioloa 
on the south coast and Lake Mungo in the central west. References to 
these excavations appear under my name in the bibliography; for this 
thesis, limited descriptions are supplied in Chapter 6.
From the detailed morphological work of Parts 1 and 2 I have proceeded 
to investigate the origins of the dingo from an evidential base. The 
solidity of evidence highlights the undisguised empirical stance of the 
thesis up to Chapter 8. This stance contrasts with the very considerable 
theoretical work overseas on the morphology and taxonomy of the Canidae. 
From my perspective, nose-deep in the empirical bog, some of these 
theoretical developments have seemed heady stuff, particularly in respect 
of the dingo's central position in many arguments. Chapter 8 reviews a 
number of these arguments, and I evaluate critically some of the positions 
taken by past and present authorities on canids. I reassess the notion 
of dingo as a 'primitive, generalised dog' and find that a reasonable 
prehistoric origin for ancestral dingoes is to be found in central and/or 
southern Asia. On the whole, the chapter is speculative, but defensible 
simply because some explanatory substructure is necessary if the later 
attempts to establish long-range canid affinities are not to be arbitrary 
exercises in statistical modelling.
In the final chapters, 9 and 10, I return to the empirical mode 
with some tests of the likelihood that the population I have defined in 
South Asia is ancestral to dingoes. The first problem examined is the 
entry of a canine breeding population into Australia. Chapter 9 looks 
at the dogs to the north of Australia for clues of a possible land-based 
migration through peninsular and island Southeast Asia. Both modern and 
fossil populations are discussed with particular attention given to the 
dogs of Papua New Guinea. This varied group has for some time been 
compared with dingo and some authorities have declared the relationship 
to be close. My findings do not support such a view.
An entry of dogs into Australia through the Pacific has not been 
argued seriously since the early part of this century. My work on 
Hawaiian and New Zealand dog (which is not reported in this thesis) 
supports a clear morphological separation of the Polynesian dog and.dingo.
( ,
6If there was a migration of dingo through the Pacific, there are no traces 
of it in Polynesia or island Melanesia; nor are the dates consistent with 
such a migration given that the closest concentration of Pacific dog (in 
New Zealand) postdates the first dingo by more than 2500 years.
Finally, Chapter 10 looks at the canids of South Asia. Referring 
back to some of the theoretical issues raised earlier, a number of com­
parative morphological assessments are made between the dingo and the 
wTild canids (wolf, jackal and dhole). A conventional finding is reported: 
of the wild canids, on purely metrical criteria, the wolves are most 
closely related to the dingo. In a further comparison between the dingo 
and the pariah dog the results provide a neat foil to this conventional 
wisdom. Insofar as dingoes are dogs, they are not wolves. To end with, 
the important comparison between prehistoric Indian canids and the dingo 
is made. The fossil material presented includes a number of crania from 
Indus Valley sites and a series from the Kashmir site of Burzahom. The 
probability that some of these Indian fossil dogs could be drawn from a 
population ancestral to dingo is assessed, first from the ’subjective’ 
point of view and then using the multivariate statistical model previously 
discussed.
The uncertainties and the unknowns in the solution to the problem of 
the origin of the dingo are reviewed in a brief conclusion to Part 3 and 
to the thesis as a whole.
Without doubt, the gathering of data for Part 3 of the thesis has 
been the most onerous fieldwork I have done. In a period of five months 
starting in September 1977, I travelled through museums and universities 
in the following cities: Jakarta, Bogor, Kuching, Calcutta, New Delhi, 
Bombay, Poona, London, Cambridge, Amsterdam, Leiden, Groningen, Kiel, 
Hamburg, East and West Berlin, Stuttgart, München, Bern, Basel, Paris,
New York, Philadelphia, Tucson, Hawaii, Auckland, Christchurch and 
Dunedin. On that trip I examined approximately 1000 canid crania. There 
are, however, two major gaps in my coverage of the regional holdings of 
dogs. The first concerns China and Vietnam. I had made representations 
in 1977 to the appropriate authorities for entry visas to both countries, 
but the proximity of the war between the two and the cessation of 
Australian Government backing for cultural exchanges with Vietnam, 
militated against my receiving support. The Vietnamese Ambassador 
politely said no. The second gap concerns Southwest Asian and Near 
Eastern fossil collections, some of which are held in the British Museum
7(Natural History) and the USA. Very simply, I had prejudged this evidence 
as irrelevant to my dingo research. I believe now that this was a mistake 
Late in 1978, towards the end of the research project, I was granted 
travel expenses by the ANU to attend the 10th Congress of the ICEAS in 
Poona. I combined this conference with further investigations in Madras, 
Calcutta and New Delhi. The re-contact in Calcutta was enough to convince 
the officers in the Zoological Survey of India, in particular the Director 
of my good intentions with respect to the valuable fossil series from 
Burzahom. It. was on this second trip that part of the collection was made 
available to me for study. I have no hesitation in saying that the condi­
tions of research in India are enormously stressful for local and foreign 
workers alike. The competition for data and resources, and the general 
unavailability of international literature and modern technical backup 
are crippling burdens for the Indian researchers, and are in a real sense 
the origin of resistance to foreign penetration of the Indian academic 
domain. I regard my acceptance as a co-worker in the (future) first 
publication of Indian archaeological material, namely the Burzahom canid 
series, as a singular concession to myself as a member of the ANU.
PART 1
The three chapters in this first part of the thesis introduce modern 
dingo and its cranial morphology. The first chapter discusses the data 
base and its development during the course of the research project. The 
second chapter analyses modem dingo for morphological variability 
attributable to the sex of the individual. The third chapter looks 
briefly at cranial variability in regionally disparate groups of modern 
dingo.
When I set out my terms of reference for this thesis I was attracted 
to making a substantive morphological study of dingo crania. Indeed, I 
initiated an ambitious factor-analytic study of the crania before asking 
my first question, which turned out to be ’why?’. From the first furious 
rush I salvaged a simple project: to produce a metrical sexing criterion 
for dingo. This has been expanded with the data to include a brief study 
of that source of variability across the Australian population. As a 
consequence of this contraction of goals, the first part of the thesis 
represents a minimal statement of the modern dingo morph. Insofar as the 
data that is presented is the most comprehensive assembled for the dingo, 
the value of Part 1 may be measured in terms of that effort rather than 
in the analytic insights I have developed. Either way, for me, the data 
and the analysis are prerequisites for the further study of prehistoric 
dingo in Parts 2 and 3.
< ^
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CHAPTER 1
There are three main branches of osteological evidence collected in 
the course of this research project. The first is measurement data, 
taken on bone and dental structures using calipers. The second is a 
record of non-metrical morphological traits on the cranium and teeth, in 
which a dichotomous scale (present or absent) represents a subjective 
judgment about the particular form of a cranial or dental structure. The 
third is a photographic record of the material handled. Standardisation 
has been the key to this effort.
In a normal run through material I record cranial measures first, 
then dental measures, non-metrical traits, cranial suture closure, tooth 
wear and tooth pathology, an estimate of personal age of the individual, 
and a subjective assessment of the sex of the individual. The measurements, 
non-metrical traits and photo record I will discuss in some detail below; 
the other elements are taken up in Chapter 6.
METRIC VARIABLES
Osteometrie study of canids has had a measured development. The 
confident generalisations of Huxley (1880) and Mivart (1890) were very 
largely based on cranial metrication. In the more cautious methodology 
of Duerst (1926) , the art was formalised to give a battery of measures 
that still form the basic structure of numerous modern studies (including 
this one). Most recently an attempt has been made to standardise many of 
the skeletal measures on archaeozoological material (von den Driesch 1978). 
Such standardisation is useful as a guide to the novice but, as my own 
experience shows, data bases have to be validated each time round. In 
big studies that means one should expect to start with data redundancy 
and to reduce it on more or less systematic grounds.
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At the outset, my view of the dingo cranium was influenced by an 
ongoing osteometric study (headed by Dr Alan Newsome of the CSIRO Wild­
life Division). The interests in that program were at that time to 
provide a substantial metrical data base for dingo crania from which to 
launch a number of taxonomic studies. From Newsome’s working papers I 
abstracted about 100 separate cranial and dental measures. To these I 
added further variables on the skull and major postcranial bones, to 
make the total up to about 170 separate variables. The literature I 
consulted to construct this massive and unwieldy list included: Alio 
(1970), Degerb?$l (1961), Duerst (1926), Giles (1960), Haag (1948),
Jolicoeur (1959), Klatt (1950), Lawrence and Bossert (1967), Macintosh 
(1964), Tichota (1937).
The redundancy in this data set for most multivariate applications 
became obvious to me when I experimented with some 7?-mode factor analytic 
runs directed at the problem of sexual dimorphism. The actual reduction 
of the set went ahead in the context of those preliminary analyses and 
could be best described as hit and miss. With 170 variables it was not 
difficult to hit and in the long run I think I am missing only a few 
variables I would, with hindsight, have retained. My present, all-purpose, 
variable suite includes 80 cranial variables and 42 postcranial variables. 
None of the postcranial material handled by me is reported in this thesis 
so I will refrain from describing the variables. The cranial variables 
are hereafter referred to by the names VI to V80. The shorthand labels 
are given below for each of them, and the more important of them are shown 
diagrammatically in Figures 1.1 to 1.3. A more detailed description of 
the set is given in Appendix 1.
Metrical variables VI to V80
VI total skull length, prosthion-inion
V2 condylobasal length
V3 palate length, prosthion-staphlion
V4 basifacial axis, prosthion-intersphenoid suture
V5 tooth-row length, prosthion-posterior M2 alveolus
V6 palatine length
V7 posterior M -prebulla notch
V8 staphlion-basion
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V9 rostral length, prosthion-nasion
V10 prosthion-bregma
Vll prosthion-anterior end nasal bone
V12 nasal bone length
V13 nasal bone width
V14 nasal aperture width
V15 least rostral width
V16 bizygomatic width
V17 width between posterior alar foramina
V18 basicranial width, porion-porion
V19 tympanic bulla width
V20 tympanic bulla length
V21 tympanic bulla height, porion-bulla summit
V22 between-bulla width
V23 maximum orbit length
V24 orbit width
V25 skull height 1, porion-nasion
V26 skull height 2, porion-bregma
V27 skull height 3, porion-inion
V28 occipital height, inion-basion
V29 cranial height, basisphenoid-bregma
V30 rostral height, nasion-staphlion
V31 tympanic bulla volume, grams of no.10 lead shot to fill bulla
V32 M2 length
V33 interorbital width
V34 postorbital width
V35 least cranial width
V36 maximum cranial width
V37 cranial width at the fronto-parietal suture
V38 bimastoid width
V39 occipital condyle width
V40 nuchal crest length, mastoid process-inion
V41 foramen magnum width
V42 foramen magnum height
V43 palate width 1, P1-?1
V44 palate width 2, P2-P2
V45 palate width 3, P3-P3
V46 m a x i m u m  palate width, P ^ - P 4
V47 palatine fissure w i dth
V48 p a l atine fissure length
V49 M 1 length
V50 M 2 length
V51 P 4 length
V52 P 3 length
V53 P 2 length
V54 C 1 length
V55 M 1 w i dth
V56 M 2 w i d t h
V57 P 4 w i dth
V58 P 3 w i d t h
V59 P 2 w idth
V60 M 1 +  M 2 length
V61 P 1 length
V62 cheek t o o t h - r o w  length, P 1- p o s t e r i o r  '
V63 p4 c e m e n t o - e n a m e l  j u n c t i o n  length
V64 Ml c e m e n t o - e n a m e l  junction length
V65 m a n d i b l e  leng t h  1, pogonio n - a n g l e
V66 ma n d i b l e  length 2, pog o n i o n - c o n d y l e
V67 h o r i z o n t a l  ramus depth, b e l o w
V68 hori z o n t a l  ramus width, b e l o w  M2
V69 Ml length
V70 P 4 length
V71 P 3 length
V72 P 2 length
V73 Ml w i d t h
V74 P 4 w i d t h
V73 P 3 w i dth
V76 P 2 w i d t h
V77 Ml talonid length
V78 diastema P2-P3 le n gth
V79 Cl length
V80 m 2 w i d t h
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Figure 1.1
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Figure 1.2
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Figure 1.3
PLATE 1.1 
MAC A49
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A NOTE ON MEASUREMENT ERROR
In measuring any structure one needs to be concerned with the precision 
of the measuring scale. The conventional unit for measuring bone in the 
larger mammals, like dogs, is the millimetre (see for example, Lawrence 
and Bossert 1967; Clutton-Brock et al. 1976; von den Driesch 1977). While 
replicability is usually guaranteed with this unit, on the smaller bones 
grouping of the data may also occur. This is a problem that is usually 
sorted out in the analysis phase of a study, where the normality of data 
is tested and the measurement is either rejected or accepted depending on 
the suitability or otherwise of data transformations.
Dental measurements on larger mammalian teeth are usually made with 
a scale accuracy of 0.1 mm. Because teeth in adults are often subject to 
inter-proximal attrition it is difficult to see that greater scale accuracy 
is warranted (Brown, forthcoming). Indeed, in a study made after the 
collection of the bulk of the data for this thesis, I found that repeated 
measures of the same dentition on a dingo skull gave a range of values 
greater than the implied accuracy of the scale (i.e. ±0.05 mm). While this 
presents no fundamental problems in the statistical analysis of the data 
(there is merely measurement redundancy in the data set), care needs to be 
exercised in analyses that depend on minor differences in sample variances. 
In this thesis no such analytic techniques are used.
NON-METRICAL VARIABLES
As far as I am aware there is no general guide to non-metrical or 
epigenetic traits in the various branches of the Canidae, and there 
certainly is not one for dingo. A general-purpose list has been published 
in the Review of the Canidae (Clutton-Brock 1976). A study of postcranial 
traits was made by Professor N.W.G. Macintosh and some students in the 
late 1960s but it was not published. Faced with this lack of detailed 
work in the literature I started with lists of characters taken from 
studies of other mammals (e.g. Berry 1968; Brothwell 1958; Pietrusewsky 
1969). I laboured with those briefly, before deciding to narrow my terms 
of reference to traits that might discriminate dingo from European-breek 
dogs. The intent was to give some criteria for deciding on the status of 
poorly provenanced and fragmented fossil crania. By opting for this
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limited-purpose list I have certainly diminished its use in regional 
studies in Australia, and in the wider studies of non-Australian canids.
It is well-known that to identify useful skull characters a minimum 
requirement is experience and an understanding of natural variability in 
the series in hand.' I had neither when I started, so I used a ’primitive' 
comparative mode of lining up the dingoes on one side and the Australian 
working dog series (kelpies, border collies and some greyhounds) on the 
other. In a rather uncritical way I arrived at a list of traits that 
were either strongly discriminating or partially so between the groups.
The order in this list of 31 variables is also mildly historical: they 
were identified roughly in their order N1 to N31.
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Non-metrical variables N1 to N31
N1 concave sagittal profile. This is probably non-developmental in
the dingo in all but very young individuals and very old males.
N2 external frontal crests meeting anterior to the bregma. This is
obviously developmental but is a reasonably strong character in 
dingoes after about 1^ years.
N3 M1 cingulum ridge: the anterior lingual ridge should be at least 
complete if not well marked (carinated).
N4 P3/?14 contact: the interproximal distance between these teeth will
be very small if the posterior end of P3 fits into the notched 
anterior border of P4.
N5 M1/M2 crowded: the indication of this (normal) condition is when
the lingual parts of both teeth are in contact or closely aligned 
along their common border.
N6 P2/P3 crowded: the respective posterior and anterior ends should
overlap in the crowded condition. This is best seen by comparing 
each tooth's projection onto the palatal mid-line.
N7 alveolar buttressing of M1: the alveolar rim will be raised
sharply around the medial root of M1 for this (developmental)
trait to be scored.
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N8 dorsal sulcus in the premaxilla: the groove is variably present
in the inter-premaxillary suture and it is apparently mildly 
developmental, in that aged specimens seem to lose it progressively.
N9 grooved mastoid prominence: the mastoid-nuchal crest regularly
carries a grooved posterior margin with a recurved summit to the 
prominence.
N10 notched basion: the most anterior point in the occipital condyle 
crescent is often notched or grooved.
Nil external occipital bulb: the bulb is dorsal to the opisthion and 
is commonly very clearly marked.
N12 covered retroglenoid foramen: a bony lap often covers or partially 
covers the groove running into the retroglenoid foramen.
N13 staphlion cusped: cusped posterior margins to the palatine bones 
are variably developed. Complete absence of a cusp is the 
interesting result (scored 0).
N14 posterior notched: in the alveolar margin posterior to M is 
a bony development which carries the anastomosed branch of the 
major palatine and spheno-palatine veins; when the notch is closed 
or canalised it is scored as 1.
N15 maxillary foramen occluded: a thin bony septum often occludes the 
foramen.
N16 major palatine foramen: the foramen is regularly intersected by 
the maxillo-palatine suture.
N17 major palatine foramen doubled.
N18 minor palatine foramen doubled.
N19 posterior palatine foramen doubled.
N20 posterior spheno-palatine foramen doubled.
N21 condyloid canal doubled.
N22 accessory retroglenoid foramen.
N23 accessory orbital fissure.
N24 hypoglossal foramen doubled.
N25 infraorbital foramen doubled.
N26 spinous foramen absent: for absence score 1.
N27 bifurcated premaxilla: the posteriorly directed processes of 
the premaxilla in dingo are often divided by a slit directed 
from the dorsal border of the bone (see Plate 1.1).
N28 fused ethmoid foramina.
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N29 anterior mental foramen doubled.
N30 middle mental foramen doubled.
N31 posterior mental foramen doubled.
While the intention has been that these traits should aid in the 
discrimination of dingo from European breeds of dogs, some traits are 
clearly more diagnostic than others. On the other hand, the traits 
listed do not exhaust the possibilities for whole skull characters or 
even single traits that are strong indicators of dingo. Amongst those 
that I have not been inclined to reduce to a presence/absence enumeration 
are:
1. the shape of the zygo-maxillary suture which will generally make an 
acute angle in dingoes;
2. the size, elevation, smoothness and anterior-posterior orientation 
of the tympanic bullae;
3. the height and prominence of the sagittal crest and its posterior 
projection over the occipital rise;
4. the clear presence of a group of subjective sexual dimorphic 
characters which are highly correlated in the sexes they point to;
5. fused roots in the lower premolar series, with visible clues to 
this in P4 which shows a marked lingual cingulum bulge when fusion 
or partial fusion is present.
The precise forms these morphological elements take in individual 
dingoes will be picked up in later chapters. Certainly some traits are 
more diagnostic of dingo than others. One way of showing this is through 
a simple inspection of percentage occurrences of traits. Because I am 
not proposing to make multivariate analyses of this discontinuous data 
set, Table 1.1 has been drawn up using a central Australian sample of 
dingoes (referred to in the next chapter as Sample 0).
Ultimately I make no strong claims for this data set because of the 
way it was constructed and the limited purpose for which it was designed. 
But to leaven the rather plain fare of a single list of figures I have 
included scores for a sample of Australian working dogs and also for a 
group of Indian sub-continent wolves.
At the simple level of inspection the traits discriminating between 
dingo and dog (e.g. Nl, N2, N3, N4, N8, N14, N16, N27), are not identical 
to those discriminating dingo and wolf (e.g. Nl, N12, N14, N27).
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Table 1.1 Percentage occurrence of cranial non-metrical traits
Dingo Dog Wolf
Trait n=60 n=28 n=30
Dingo Dog Wolf
Trait n=60 n=28 n=30
N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
Nil
N12
N13
N14
N15
N16
90 
75 
88 
71 
43
6
98
91 
93 
40 
88 
25 
85 
50 
36 
55
10 16
28 89
7 72
7 36
25 33
17 10
35 85
10 76
28 63
85 16
60 93
0 53
78 80
0 0
57 30
90 68
N17. 43
N18 48
N19 23
N20 70
N21 20
N22 38
N23 3
N24 2
N25 5
N26 6
N27 76
N28 0
N29 0
N30 5
N31 21
42
53
28
71
35
12
21
3
0
10
0
7
0
0
7
30
30
10
36
20
23
10
0
6
10
3
6
0
3
0
Nevertheless the single most effective dingo diagnostic is undoubtedly 
N27 (bifurcated premaxilla). Whether this is ultimately more informative 
than other more variable traits could well form the substance of a future 
project. Indeed I am inclined to believe that until the unevenness of 
this data is improved, interpretative comment must be minimised. The 
main problem is, of course, that it has agglomerated what seem to be 
truly dichotomous epigenetic traits (e.g. N14 to N31) with either 
partially developmental (e.g. Nil to N13) or merely subjectively dicho­
tomised morphological features with underlying continuous variation (e.g. 
N1 to N9).
PHOTO RECORD
A considerable amount of time and energy has been spent by me in 
developing a satisfactory photo record of all important cranial material 
handled. The terms of reference I set for this record were that:
1. it should be standardised to a degree previously available only in 
anthropometric studies;
2. that the equipment should balance the needs of accuracy against a 
reasonably high throughput;
that the camera, frame and lighting be portable, rapidly assemblable, 
and weigh less than 5 kg.
3.
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There are obvious rationales for standardised procedures in photo­
graphing skulls. The very minimum is that the scale be transferable from 
one view of a skull to another. Also desirable is some control over the 
orthogonality of the three most commonly shown views of canid skulls: 
dorsal^ ventral and lateral. With these basic design requirements a 
prototype photographic frame was made by Mr Jim Neale (ANU), which per­
formed reasonably well on some early modem dingo collections and a major 
dingo fossil series (Western Australian Museum). The field experience 
with the first design suggested however that damaged skulls and/or fragile 
skulls were very difficult to handle in the suspension system. The basic 
model was modified to produce a final version, a brief description of which 
is provided in Appendix 14.
The skull rotation in this revised system is controlled from an initial 
lateral view with a machined rächet which produces 90° (±3°) turns. I 
found in practice that manual fine tuning of the skull orientation is 
necessary when working at speed. Mandibles are held in a separate and 
not entirely satisfactory suspension arm. The orientations here are 
lateral and dorsal but there is no mechanical control over these. In the 
lateral view the mandibles are generally arranged so that the 'whole 
skull’ median plane of the mandible (not the mandible body) is parallel 
to the shutter plane of the camera.
The total number of frames taken by me using this system has been 
about 4000. The investment of time in setting up the equipment and 
mounting skulls has been about one-third of the time taken in examining 
any specimen. Whether the return has justified the effort is hard to 
judge, but as Dr T. Brown (1975) has shown, photogrammetric-based data 
can be very productive. This thesis project has not been able to develop 
that aspect of morphometries although using photographic prints to give 
areas and cranial angles has been tried for a number of analyses.
Plates 1.1, 1.2 and 1.3 are three modern dingoes with ages less than 
10 months, between 10 months and 18 months, and greater than 18 months.
The scale is approximately 2/3 life,
MODERN DINGO MATERIAL
The modern specimens used in this thesis have been drawn from 
numerous sources. Series that have been made available to me in Australia 
come from: Western Australian Museum, South Australian Museum, National 
Museum of Victoria, Australian Museum, Division of Wildlife CSIRO, ANU 
Osteological Laboratory.
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Overseas collections have yielded variable amounts of material, with 
the main holdings that I have looked at -hglng: British Museum (Natural 
History); American Museum of Natural History; Museum für Naturkunde, 
Berlin, DDR. This material does not amount to more than about 30 speci­
mens, often with uncertain provenance and unstated sex. Some of the 
limited number of specimens I have been able to use I have included for 
their historical value because of their use by the early taxonomists and 
osteologists.
When plotted onto a map of Australia (see Fig.1.4) the available 
material presents a mosaic distribution with occasional heavy representa­
tions amongst a spread of isolated specimens. The main series, provided 
by Dr A. Newsome (Division of Wildlife, CSIRO), was collected in the 
Alice Springs district, Northern Territory. Other reasonable groups come 
from Edjndina and Loma Glen (the Macintosh collection). Because the 
series became available sequentially over about three years (1976-78) 
their incorporation into the analysis in the thesis has also been 
sequential. Initially I used the CSIRO series to set up a basic dingo 
morphology. The subsequent additions allowed a simple-minded extension 
of interest into regional variability. Because the material came 
sporadically, its distributional properties have been unplanned and in 
this sense the data have dictated the sorts of regional variability that 
could be examined.
The basic division I have made in the total Australian sample is 
between the dingoes from arid and non-arid environments. The non-arid 
dingoes (hereafter called Sample NA) are drawn widely from eastern 
Australia.
Perhaps more significant is a group of sexed individuals 
provided by CSIRO (Division of Wildlife) from the Barkley Tablelands 
which is an area with highly seasonal rainfall, falling between the 
criteria for division by rainfall regions; but my inclination is to 
include this group with non-arid dingoes. It has not been possible to 
isolate the montane dingo (I have only two examples from Dargo and Mt 
Hotham), nor to treat separately the interesting and freely available 
south-central Queensland dingoes.
Within the arid environment sample my need of a larger central 
Australian sample prompted the decision to split the group on a 
regional criterion, namely, into a central group from the Northern 
Territory and Western Australia, and the remainder. The intention has
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been to make Sample 0 a subset of the wider central group. This group 
has the mnemonic AC (arid central). The remainder of the arid sample 
I label AP (arid peripheral).
The structuring of the arid country samples into geographically 
defined groups rather than biogeographic or climatic regions, is a pragmatic 
response to the absence of previous regional studies on dingoes. At this 
early stage in the ecological studies of dingoes, none of the bio-physical 
parameters that might affect dingo morphology has been'elucidated. There­
fore to superimpose regional sampling on the basis of parameters that have 
as yet no demonstrable effect would be merely to introduce an arbitrary and 
possibly misleading structure to the problem. In the exploratory work that 
this thesis represents, the sampling division within the arid zone populations 
is a stratified sample of the arid zone populations. The problem to which 
this sampling procedure is directed, namely the investigation of sexual 
dimorphism in regionally disparate populations, will be spelt out in more 
detail in Chapter 3.
CHAPTER 2
A dingo's sex is one of the major determinants of its skeletal size 
and shape. Another is where it chooses to live, and by extension, what 
it finds to eat. Until recently however, very little has been done to 
investigate systematically these commonplace observations. When dingoes 
found their way into European museums and private collections early in 
the nineteenth century they entered that cephalocentric environment dis­
embodied, and therefore without accompanying postcranial sexing evidence 
(e.g. os penis). The early taxonomists developed the field of comparative 
morphometries, but sexual dimorphism in canids was not an area of prime 
concern. While dingo appears to have been selected as a suitable case for 
study very early (Mivart 1890), a search of the European literature up to 
1970 shows that dingo has almost always been presented as a sexually 
undifferentiated population (Mivart 1890; Studer 1906; Duerst 1908;
Noack 1907, 1915; Tichota 1937; Dahr 1937, 1941-2; Degerb^l 1961; Schultz 
1968). Stockhaus (1965) used a minimal sexed dingo sample (69, Id), along 
with a much larger sample of both wolves and European-breed dogs, in a 
morphological study of variation within the species C. lupus.1 While it 
has been obvious to Australian observers that there is considerable 
sexual dimorphism in dingo, very little has been done to quantify it in 
morphological studies in this country.
Any morphometric data base is improved by information concerning the 
sexual distribution of the sample. Where there is evidence of morphological 
heterogeneity in the population due to sexual dimorphism, the rationale 
for developing a sexing procedure is very strong. Certainly, human studies 
have a lively record in this regard; canid studies are distinguished by
1 As defined by the Kiel School, C. lupus includes as subspecific 
varieties all domestic dogs, dingo and European prehistoric dogs.
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the absence of any such interest. In fact except for a reference to 
sexing domestic dogs (The and Trouth 1976), the post-war literature 
is silent on the matter. For this reason I have used physical anthropo­
logical approaches to skeletal sexing as possible analytic models for 
canid sexing.
There has been a traditional distinction between metrical and non- 
metrical methods of sex determination. The latter methods can be either 
by direct subjective assessments of sex on defined morphological traits 
(e.g. Hrdlicka 1928) or by scoring morphological features on categorical 
scales of measurements which are then usually analysed using distribution- 
free non-parametric statistics (e.g. Larnach and Freedman 1964). Both 
these approaches are empirically based; they depend on extensive 
familiarity with large series from which sexually dimorphic features are 
selected, rejected, combined, and on what is known as 'the art', 
manipulated until a sexing criterion is produced. The key is not simply 
the discovery of 'hallmarks’ (traits) which partition a given sample by 
sex; the method depends considerably on the researcher's professional 
authority which is taken to define the confidence limits of sex assess­
ments by that person. Hence 'ninety percenters', like Hrdlicka (Stewart 
1954) .
While there is certainly no lack of authority amongst the generations 
of canid anatomists, none appear to have directed it to this particular 
question of sex determination. There are consequently no recognised 
guides to sexually dimorphic traits in canids. A single feature, the 
tuberculum pharingicum, is reported to be dimorphic in West Indian dogs 
(The and Trouth 1975); it is unfortunately not so in dingo.
Faced with this situation and having in hand a sexed sample of 
dingoes, I have developed a subjective sexing key. My impression, now 
that I have looked at various collections of dingo and non-dingo, is that 
a universal key for sexing Cccnis is unlikely to be anything more than a 
guide and that its application to domesticated Cccnis is likely to be 
positively misleading if applied without the intervention of 'the art'.
So my key is specifically directed to dingo. For pure-bred, adult, 
provenanced specimens it probably has an efficiency rate of about 90%.
It is a five-point, non-hierarchical guide to the subjective assessment 
of proportions in the frontal bone, the tympanic bullae, the nuchal and 
sagittal crests, the mastoid process and the upper canine teeth. A 
description of it appears in Appendix 2.
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I have recognised during the course of the research project, that 
sex assessment of new material is affected by the length of time away 
from handling the known-sex series. In other words, one 'forgets' the 
allowable variation within the sexed dingo samples. Given what was said 
earlier about confidence limits, I have no doubt therefore that something 
more than subjective sexing is necessary, so I will pick up the historical 
thread again and look at alternative approaches worked out in the field 
of physical anthropology.
In discussions about the relative merits of 'guess' and 'measure', 
the question of replicability and transferability of subjective assessment 
was raised. This problem led to another, not strictly relevant: the 
distinction between objective and subjective procedures (e.g. Hanna and 
Washburn 1953). The supposed identity between metrical methods and 
objectivity is, of course, misleading. Sex assessment based on measure­
ment alone is.merely replicable. It is no less dependent on judgment 
about what measures are appropriate or biologically meaningful. Indeed 
it is probably the case that the most successful metrical sexing methods 
are no more than the most successful mathematical models of existing 
subjective assessment procedures. However, replicability is a worthy 
goal; it became one in human studies in the 1950s (cf. Hanna et al. 1953).
The first attempts to use measurement to model morphology depended 
on univariate and bivariate descriptions, usually of cranial and skeletal 
indices. This approach returned results with accuracy comparable to 
subjective techniques. But also, at this period of intense development 
of multivariate statistical techniques for data analysis, it became 
obvious that those with the fortitude to use multivariate analyses got 
results as good or better.
The use of multivariate criteria is a fundamental break from the 
anatomically oriented statistical models used previously. The difficulty 
that osteologists had in making that break is illustrated nicely in an 
important early study of sexual dimorphism in American negroes (Thieme 
and Schull 1957). The authors' discussion is still a set piece of 
honest concern about the underlying assumptions of multivariate models.
Thieme and Schull's method was to partition a population of 200 
known-sex individuals on the ischium-pubis index and then to analyse the 
40 individuals misidentified in this partition. They chose to use 
discriminant functions for postcranial variables. Where an ischium-
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pubis index is a simple mathematical description of pelvic proportions, 
the discriminant function on eight variables is an anatomically opaque 
model of the combined operation of eight sexually dimorphic features.
To accept an eight-feature composite one has to leave behind anatomical 
clarity for the overriding purpose of achieving a result. As they stress, 
'Our -problem is to sex the individual and not the measurement' (p.250).
Their results were good: 98% efficiency on their sample. In the 
discussion they question the validity of applying functions derived for 
one population to discrimination of individuals in different populations. 
They conclude that their statistical model is legitimate only because 
'...the expression of sexual dimorphism is relatively similar for all 
varieties of man' (p.268). Whether this is true in the multivariate 
measurement space they used is of course an open question. Perhaps the 
desire to answer that question was the driving force behind the rash of 
similar analyses of different racial groups that appeared in the years 
around Thieme and Schull (e.g. Mukherjee et al. 1955; Pons 1955; Hanihara 
1959) .
Certainly these early studies have highlighted the point that 
discriminant analysis is a powerful method for allocating individuals to 
a priori groups. Where the differences between the groups are largely 
to do with mean vector differences, and where between-group covariance 
is similar to within-group covariance the procedure is highly successful. 
The transference, however, of discriminant functions constructed for one 
population to the discrimination of, say, sex in populations with 
radically different mean vectors and covariance structures is not 
necessarily so successful.
This has also been my experience in an investigatory discriminant 
analysis of regionally diverse dingo populations, in which a function for 
cranial variables generated for a sample of central Australian dingoes 
has unsatisfactorily sexed dingo samples from non-arid areas.
Various techniques have been used to reduce the critical dependence 
of discriminant functions on the gross size characteristics of the groups 
under analysis. Transformation of data sets into ratios has been one 
response (see Sokal (1965) for discussion).
While there have been notable successes with this mathematical 
procedure, it is not at all clear to me whether a formularised reduction 
of size effects in data sets is not an arbitrary and perhaps counter-
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productive relegation of an important biological effect to essentially 
unanalysed obscurity. It may well be that gross size is not as 
informative as shape in establishing phenetic relationships between taxa, 
but at the level of detailed intra-population studies (like sexing), size 
effects must be accounted for in the analysis.
Before I go on to outline the statistical procedure developed in this 
study, the primary goals of the analysis should be spelt out.
THE PROBLEM
The goal is to develop a sexing technique, with an acceptably high 
performance, that:
1. predicts the sexes of a known-sex sample;
2. assesses the sexes of other modern Australian dingo series;
3. assesses the sexes within a regionally diverse sample of fossil 
dingo.
The problem is therefore to find a technique that exposes elements of 
sexually dimorphic variability within populations that must be assumed 
to have other sources of regional and/or temporally determined variability. 
What limitations does this tripartite design place on the method?
I will look at item 3 first. Fossil specimens regularly provide 
incomplete data for individuals, so the method should optimally use as 
few variables as possible, and ones that are dispersed over structurally 
robust cranial parts. This means that certain combinations of variables 
should be avoided, including teeth in combination with cranium, variables 
drawn from skull and mandible together, variables associated with fragile 
structures like the upper facial bones, the orbit, the zygomatic arch, 
the tympanic bullae and pterygoid complex.
Within the fossil sample one should expect to find a number of 
elements of non-sexual variability. Differences in both shape and size 
between individuals may well be expressions of regional variability.
There may, at the same time, be morphological differences between indi­
viduals attributable to their chronological age. Finally it would be no 
more than prudent to accept the possibility that the fossil sample may 
be morphologically divisible on the grounds of different relationships 
individual dingoes may have had with humans in the prehistoric past. In 
brief, the possible domestication of dingo by Aborigines may well be a
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critical factor in determining the precise morphological character of 
any particular specimen, and therefore its particular expression of 
sexual differences.
Clearly there is a clutch of difficulties associated with sexing 
fossil crania. At the developmental stage, however, one proceeds in the 
hope that some, at least, of the problems will resolve themselves.
The goal in item 2 is to identify the sexes in samples of dingo that 
can be expected to exhibit regional variability as well as sexual dimorphic 
patterns. The.regional component will be unknown in detail, but in general 
terms it can be expected to involve size differences, at least, between 
say, desert and non-desert forms. Size differences are also an expected 
component of sexual dimorphism. This immediate complexity relating to 
size I have treated as a prime object of concern for the metrical analysis.
Item 1 is self-explanatory. The known-sex series I will use is 
Sample 0. It is the resource for developing a metrical sexing criterion 
as well as a test of its effectiveness.
THE DATA
Bone morphology data are regularly assumed, without real investigation 
of the truth of the matter, to have an underlying normal distribution. It 
has been empirically observed that this is a reasonable assumption where 
the morphological variables relate to bone structures that are subject to 
the action of many independent factors (Simpson et al. 1960). Non­
normality may, on the other hand, result if either of the following events 
intervene in the collection of that data: non-random sampling of the 
population, or the poor definition of the measuring criteria for the 
variable (which in bone morphometries might include inappropriate choice 
of measuring scale, scale dimensionality, metrical landmark or measuring 
instrument). Another possibility is that the population under study in 
fact exhibits true morphological heterogeneity.
Whatever the cause, non-normal data have serious implications in 
multivariate analysis (see e.g. Corruccini 1975:14; Kowalski 1972). The 
problem is made more complex by the present lack of an adequate test of 
the normality of data in more than a few dimensions of measurement space.
A common response to this situation is to identify the distributional 
properties of the sample data in the single dimensions of the variables
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and to make the assumption that if it can be shownuthat they are uni­
variate normal, they will also be multivariate normal. This has been 
my procedure.
The full metrical data set for Sample 0 contains 80 variables, which 
are listed and named in Chapter 1. The third and fourth movements about 
the mean (skew and kurtosis), the coefficient of variability V (Simpson 
et al. I960),1 and the Shapiro-Wilk coefficient W, are listed for each 
variable in Table 2.1. Each cell in the table contains the values of the 
statistics computed for the female and male groups. The middle figure 
refers to the combined group statistics.
The first three statistics are provided (more or less) as support 
for the more powerful Shapiro-Wilk W. The statistic W is associated with 
a graphical procedure for testing whether a sample could have been drawn 
from a normally distributed population. Its main use is in small sample 
studies (n <50). Briefly, the technique is to order the sample scores on 
the variable and to pair these with similarly ordered scores drawn from 
a standard normal distribution. A plot of these pairs will be linear for 
a normally distributed sample. The W statistic is the squared correlation 
between the paired scores. A correlation close to 1.0 implies normality;
W decreases from 1.0 with the sample’s increasing departure from normality. 
A significance test on W is possible because it has a calculated sampling 
distribution for n <=50 (Shapiro and Wilk 1965). I have used the lower 
1% points of the distribution on a test of the null hypothesis : W=1.0.
Rejection of the null hypothesis is indicated in Table 2.1 by an asterisk 
against the W value.
A full interpretative report of Table 2.1 is not warranted here, but 
I have concluded that the prime cause for non-normality is inadequacy of 
measuring scale. This is partly due to my choice of a minimum scale unit 
of one millimetre for all bone measures.2 Taken in combination with the 
low variability of many morphological structures in dingo this choice has 
certainly had a strong bearing on a considerable number of significant 
results for W. When the sexed samples are combined, the normality of the
1 V standard deviation mean x 100
2 See Chapter 1 for discussion of measurement error of choice of 
measurement scale.
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Table 2.1 Sample statistics on central Australian dingoes: Sample 0
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data tends to improve, which again suggests that the critical element is 
range in the variables, and not an underlying sample heterogeneity.
In the face of difficulties of this sort I have not proceeded with 
data transformation that might have improved the shape of the distributions. 
Instead I have simply excluded variables that produce significant values 
for W.1 This means that in any multivariate analysis which uses Sample 0 
data the following variables are not used: V13, V14, V17, V19, V20, V21,
V22, V23, V27, V28, V29, V35, V41, V42, V44, V47, V48, V67 and V68.
Obviously the loss here is considerable, but as experience in multivariate 
analysis shows, most data sets are larded with redundancy and any reason­
able criterion that reduces the size of the set is not always unwelcome.
In accordance with the view expressed earlier, that sexual dimorphism 
in dingo contains a considerable element of size differentiation, I have 
applied a test of the separation of the sexed sample means. The results, 
including means, standard deviations, standard errors and the 95% confi­
dence limits of the means for all cranial and dental variables appear in 
Appendix 3.
The point which comes out strongly in these results is that the 
majority (87%) have significant means separations. This is particularly 
so of the dentition. It is also clear that all variables have overlapping 
ranges, so that no single variable partitions the central Australian dingo 
population into known sexes with complete accuracy.
THE ANALYSIS
The subjective sexing of dingo has identified a number of shape 
characteristics that appear to be sexually dimorphic. The metrical data 
base strongly suggests that size is a major consideration in sexual 
differences. It would appear, therefore, that an analysis which gave 
both elements a role in assigning sex of an individual would be the most 
effective, and probably biologically the most satisfying.
My preference is for classificatory rather than discriminatory models 
in sexing studies. This distinction concerns the way models approach the
1 The one exception is V24 (orbit width) which I have retained despite 
non-normality in the male data set.
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allocation of sex to unsexed individuals or populations. A classificatory 
system attempts to assign sex on the basis of a predetermined criterion, 
but it does so by utilising the metrical structure of the population from 
which the unsexed individuals are drawn. Thus, it is clearly oriented to 
handling series rather than individuals. A discriminatory system, on the 
other hand, allocates unsexed individuals into a priori groups on the 
basis of a discriminating criterion. Problems arise in this latter model 
when the populations underlying the a priori groups and the unsexed 
individuals are markedly different.
In the light of these constraints I have opted for a Principal 
Components analysis. In its simplest form this procedure seeks a trans­
formation of the original variates into a new set of variates such 
that the Y. are uncorrelated and the variance of the Y.’s is maximised.l l
In geometrical terms this is equivalent to seeking the particular set of 
rigid rotations of the original axes of measurement into axes that express 
the maximum variance of the sets of points in n space.
The considerable body of theoretical and empirical work with this 
procedure1 has given a reasonably solid foundation to some important 
interpretative procedures. The most interesting of these relates to the 
dichotomy of shape and size characteristics in a suitably transformed 
multivariate data set. If the first principal component has exclusively 
positive transformational elements it can be interpreted as representing 
an axis of generalised 'size' (Rao 1966). The remaining components will 
then, it is thought, express variability associated with shape differences 
within the population (see for example Jolicoeur and Mossimann 1960). The 
rationale for the application of this analytic procedure to sexing dingoes 
becomes obvious.
In this study I have elected to examine the patterns of sexual 
dimorphism in each of the male and female groups of Sample 0 dingoes.
The first procedure is therefore a Principal Components analysis of the 
separated groups, giving two rotational solutions. These I call the male 
and female solutions. I am then interested to see how the total (male 
and female) sample is distributed on these rotated axes. In common 
parlance I am seeking the ’case scores for the principal components’.
1 For an overview of the theoretical developments I have used Tatsuoka 
(1971) and Morrison (1978).
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What is uncommon is that the principal components will have been generated 
by cases other than those for which we seek scores. Because there are two 
solutions and two sets of Principal Components (male and female) it is 
possible to look at two sets of case scores (the combined sample distribu­
tions on each of these component sets). In calculating the case scores, 
the combined sample needs to be standardised, and in this model I have 
elected to make those standardisations against the separate sex means and 
standard deviations.1 For the case scores of the male Principal Components 
solution, standardisation is against the male means and standard deviations. 
The computation formula is:
f. - S, . Z-. + S0. Z 0 4- ... 4 S . Zl li 1 2i 2 pi p
where f. is the row vector of the individual case scores for thel
i components
are the elements of the transformation matrix generated 
for the male data
Z. is the column vector of the standard scores for anl
individual case over p variates.
Similarly case scores can be calculated on the female Principal Components 
solution, with standardisation of the combined population against the 
female mean and standard deviation.
The consequence of this doubled-barrelled analysis is that the total 
sample has two sets of case scores for each individual. The problem 
becomes one of interpreting these scores so as to give the most effective 
assessment of sex for each individual.
The logic of the application of Principal Components to sexing is 
that both size and shape characters should be used if possible. This 
will mean that the first component (representing ’size') together with 
subsequent components (representing ’shape’) should contribute to the 
actual designation of the sex. After considerable experimentation, a 
sign test across the case scores for each of the components has been 
chosen as appropriate. In this way each of the components is given an 
opportunity to contribute eaually to the ultimate designation of sex.
The convention is that a predominance of positive scores will indicate 
a male individual, and negative scores a female. Clearly there will be 
occasions when the sign ratio is indeterminant (equal numbers of positive 
and negative signs). To look at the ramifications of the sign test, a
1 This follows a suggestion by Dr S. Wilson.
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two-dimensional example has been constructed,1 and a possible solution to 
indeterminacy is proposed.
Figure 2.1 represents a case study in two dimensions. I and II 
represent the 90% concentration ellipses on two bivariate, normal densities
with mean vectors X}(0, 0) and X2 (2, 2), common variances (1, 4) and
11 k\correlation matrices L The principal components solutions for the
two populations are:
I (x1 = kx2 ; x = -kx2)
II (x1 = kx2 +1; x1 = -kx2 - 3)
Under the sign test convention stated above, the sign ratios for the 
different regions of the combined population cut off by the principal 
components are shown on Figure 2.1 (cont’d).
While it is difficult2 *to determine the exact probabilities of mis- 
classification from this example, it can be seen that from an initial 
situation of strong overlap between the populations, under the sign ratio 
criterion a small percentage of each sex will be clearly misclassified (in 
regions 2, 3, 4, 6, 7, 8) and the remainder will be found to have 
indeterminate sign ratios (in regions 1, 5, 9). A possible method of 
sorting the cases in these latter regions w7ould be to use the discriminant 
function computed for the two sexed groups. In this example the equation 
of this function is x^  = I-X2 and a simple sign dichotomy of the discrimi­
nant scores would usefully resolve the sexes, at least in regions 1 and 5. 
By this is meant that calling all the cases in region 1 females by virtue 
of their negative discriminant scores involves a probability of mis­
classif icat ion certainly less than 0.5.
Alternatively, the simple device of summing the case scores over all 
principal components has virtually the same effect, although it is a 
method clearly dominated by the reduced dimensionality and size effects 
in principal component analysis. By inspection, for example, the majority 
of individuals in region 1 would produce negative scores, which is a 
favourable result given the higher probability that individuals in this 
region are females. A similar argument follows for males in region 5.
In fact, I have adopted this summing procedure, partly because the
1 Again I am working from a solution provided by Dr S. Wilson.
2 A computation of integrals of the bivariate probability density
function is involved.
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Centroid I (0,0) 
Centroid II (2,2)
Common variances for I, II 
Var Xt = 1
Var X2 = 4
•— d .
Figure 2.1 90% concentration ellipses of two bivariate normal densities
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female female
+ + + -
female female
Figure 2.1 (c o n t’d)
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computations involved can be achieved in the same program that calculates 
the individual score roster.
I hasten to point out that the above example is offered as a 
simplified representation of what is likely to be a more complex situation 
in an increased number of measurement dimensions. The simplification is 
part of an heuristic approach to the development of a new interpretation 
of an established multivariate procedure. It would be possible to 
illustrate simpler configurations for the sexed populations by increasing 
the mean vector separation or by increasing the correlation between the 
variables. Likewise more complex situations could be envisaged where, 
for example, the sexed populations had different dispersion matrices.
Under the latter condition the pairs of principal component axes for each 
population would not be parallel, with a consequent loss of symmetry in
the probabilities of misclassifying males and females.
Clearly the model developed here cannot be shown to be statistically 
’optimal’ for separating sexes. The problems associated with the inhomo­
geneity of covariance dog all multivariate/multi-group analyses : no less 
this one. Yet the fact that the model explicitly reveals the consequences 
of such difficulties is probably a strength. Both the classificatory (as 
opposed to discriminatory) character, and the clear modelling of the bio­
logical parameters (shape and size) of sexual dimorphism into the analysis, 
would appear to justify the system as a whole.
SAMPLE 0
The selection of variables in the development of this method was 
done largely on a trial and error basis. Within the general constraint 
that the number of variables be minimised, that as far as possible they 
refer to structurally robust cranial parts, and that in some sense they 
be consistent with the subjective view of cranially dimorphic elements, 
a range of variable sets were iteratively tested. The final set chosen 
can be seen to be optimal only in terms of the above constraints and in 
terms of its efficiency in sexing the sample. The following is the 
variable set used in all dingo sexing in this thesis:
V3 prosthion-staphlion
V4 prosthion-intersphenoid suture
V5 prosthion-posterior border of M2 alveolus
V24 orbit width
V26 porion-bregma
V37 cranial width at the fronto-parietal suture
V40 mastoid process-inion
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Appendix 4 contains the results of the Principal Component analyses, 
including the eigenvectors, and eigenvalues.
Inspection of the score rosters (Table 2.2) suggests that not all 
principal components are efficient in classifying the individuals. Nor 
are their contributions to the sum of the component scores equal. In 
the calculation of the sign ratio I have used, therefore, only components 
1, 3 and 4. I have found that if the signs of the scores for component 3 
in the ’female’ solution are reversed, fewer misclassifications are made, 
so the scores in that column have been recorded in that way.
Without going into the details of the score roster, it can be seen 
that the first principal component represents (in both male and female 
solutions) the lion’s share of the variability in this data set. The 
eigenvalue for that component represents the proportion of the total 
variance, and in this sample it has the value 53.1% (on S^) and 49.7%
(on S^ ) . On the first component alone, using the sign ratios and the 
sum of scores, there is a 10% misclassification. Because the eigenvector 
for this component has only positive elements in at least the female 
solution (see Appendix 4), it can be interpreted as a ’size’ factor.
The implication of its efficiency in sexing the total sample suggests 
that size is a major element in sexual dimorphism in dingo.
On the other hand, taking into account the contribution from compo­
nents 3 and 4, and therefore presumably some elements of ’shape’, the 
efficiency of the sexing procedure is marginally improved to "92%. The 
misclassifications are exclusively amongst males, although they are not 
necessarily small males. There are two possible explanations of this 
asymmetry in misclassification: the male and female dispersion matrices 
may be sufficiently different to bias the probability of errors in male 
designation, and/or the sign reversal in component 3 may have artificially 
biassed the sign ratio test towards female designations. I am unable to 
decide between these two, or even to verify that they are the underlying 
causes of the apparent asymmetry of misclassification.
SAMPLES AC, AP, NA
The fruits of the considerable work involved in developing a sexing 
criterion for dingo are briefly tasted in this sub-section. The benefits,
42
T a b l e  2 . 2 Score rosters for sexing Sample 0 dingoes
Sample 0 D ingoes
KALI SOLUTION COMPONENTS FEMALE SOLUTION COMPONENTS SUM SIGN RATIO SEX CASE
1 2 3 4 5 6 7 1 2 3 4 5 6 >  I
- 3 . 5 8 0 . 6 9 2 . 5 6 - 0 . 1 1 - 0 . 1 1 0 . 0 0 0 . 0 2 7 . 1 5 4 . 6 7 - 0 . 8 7 - 0 . 1 3 0 . 4 9 0 . 0 1 C . 07 1
i
5 . 0 2 ; M/F 2 / 4 F ! 1
- 6 . 0 7 - 1 . 1 7 G . 09 C .  51 - 0 . 3 6 0 . 0 7 0 . 1 2 1 . 8 3 1 . 8 0 - 1  . 4 3 0 . 4 7 - 0 . 0 7 0 . 4 1 - 0 . 1 0 - 4 . 60 I M/F 4 / 2 M ! 2
- 3 . 5 8 2 . 1 2 0 . 7 5 - 0 . 58 0 . 0 4 0 . 1 7 - 0 . 0 2 6 . 4 9 3 . 7 6 1 . 1 6 0 . 1 4 0 . 3 6 - 0 . 0 9 0 . 2 2  . 4 . 4 0  1 M/F 4 / 2 | M 3
- 5 . 7 7 1 . 1 6 - 0 . 5 7 0 . 0 6 - 0 . 2 7 0 . 0 5 - 0 . 0 5 2 . 6 4 2 . 8 2 0 . 4 8 0 . 7 4 - 0 . 1 7 0 . 0 4 0 . 0 6 ’ - 2 . 4 2  ; M/F 4 / *■> J m : 4
- 1 . 7 0 2 . 9 2 0 . 3 7 - 0 . 3 6 - 0 . 3 7 - 0 . 3 1 0 . 1 6 8 . 4 1 3 . 9 3 1 . 8 4 0 . 4 7 0 . 1 0 - 0 . 1 6 - 0 . 1 6 ! 9 . 0 3  i M/F 4 / 2 1 M 5
3 . 82 0 . 5 5 - 0 . 3 6 0 . 4 0 - 0 . 5 9 - 0 . 0 7 - 0 . 0 9 1 3 . 4 4 0 . 7 9 0 . 9 1 0 . 2 9 - 0 . 3 0 0 . 0 1 0 . 0 5 1 6 . 4 6 M/F 5 / 1 | K 6
- C . 3 6 0 . 9 3 0 . 3 7 - 0 . 2 7 0 . 0 3 0 . 1 8 - 0 . 2 5 9 . 5 4 2 . 0 3 0 . 6 1 0 . 1 2 0 . 1 3 - 0 . 2 1 0 . 3 5  j 9 . 9 9  * M/F 4 / 2 i M 7
1 . 4 1 1 . 2 6 - 0 . 1 6 0 . 0 4 - 0 . 1 1 - 0 . 0 4 0 . 0 1 1 1 . 0 2 1 . 6 3 1 . 2 0 0 . 5 3 0 . 1 0 “ 0 . 0* 0 . 0 6 , 1 4 . 0 4 M/F 5 / 1 | K 6
- 6 . 1 7 2 . 1 2 - 0 . 2 2 0 . 2 6 - 0 . 1 7 0 . 0 6 - 0 . 0 5 2 . 6 0 3 . 6 8 0 . 7 2 1 . 0 6 - 0 . 1 0 0 . 0 2 0 . 0 9 - 1 . 7 3 M/F 4 / 2 ! M 9
1 . 4 6 2 . 2 7 0 . 2 3 0 . 9 2 0 . 5 8 0 . 1 1 0 . 0 4 1 1 . 1 5 2 . 8 2 1 . 1 1 1 . 7 8 0 . 4 5 0 . 0 6 0 . 2 4 1 6 . 6 7 M/F 6 / 0 ! h 10
- 2 . 6 2 - 1 . 0 1 1 . 0 6 0 . 2 6 0 . 5 2 - 0 . 3 6 - 0 . 0 6 6 . 4 0 1 . 8 1 - 1 . 8 7 C . 87 0 . 4 3 - 0 . 2 6 - 0 . 0 5 | 4 . 1 4 M/F 4 / 2 j M 11
- 2 . 4 9 - 2 . 8 1 - 0 . 3 6 - 0 . 7 5 - 0 . 1 2 0 . 0 9 - 0 . 0 2 5 . 5 9 - 1 . 2 0 - 1 . 2 0 - 0 . 7 5 C . 13 C . 08 0 . 0 3  , 0 . 0 2  j M/F 1/ 5 1 F 12
3 . 2 9 - 0 . 5 7 0 . 0 1 - 0 . 2 0 C . 25 - 0 . 3 7 C.  14 1 2 . 5 6 - 0 . 1 1 0 . 1 4 0 . 3 5 0 . 4 2 - 0 . 1 6 - 0 . 1 7 1 6 . 1 7  ! M/F 5 / 1 K 13
4 . 2 5 1 . 3 0 - 0 . 0 4 - 0 . 3 1 0 . 2 6 - 0 . 4 1 - 0 . 1 2 1 4 . 3 8 0 . 9 4 1 . 2 7 0 . 5 9 0 . 2 4 - 0 . 5 5 0 . 0 2 2 0 . 1 4 M/F 4 / 2 M 14
2 . 9 3 - 1 . 2 8 - 0 . 3 1 0 . 0 3 - 0 . 3 1 0 . 1 0 0 . 0 5 1 1 . 9 5 - 0 . 5 8 0 . 0 3 - 0 . 2 2 0 . 0 4 0 . 2 2 0 . 0 4  • 1 4 . 4 1 M/F 4 / 2 M 15
- 6 . 0 2 - 1 . 5 7 - 1 . 7 0 - 0 . 0 3 0 . 0 7 - 0 . 2 7 - 0 . 06 0 . 6 6 - 0 . 7 8 - 1 . 0 4 0 . 8 8 - 0 . 2 1 - 0 . 1 2 - 0 . 1 5 - 7 . 2 5 M/F 2 / 4 F 16
4 . 3 2 - 1 . 6 0 - 0 . 3 6 - 0 . 1 1 0 . 1 2 0 . 0 0 - 0 . 0 6 1 3 . 3 8 - 1 . 4 0 - 0 . 1 4 - 0 . 0 5 0 . 2 1 - 0 . 0 4 0 . 12 | 1 7 . 0 2  ! M/F 2 / 4 F 17
- 1 . 1 2 - 0 . 0 9 - 0 . 6 4 - 0 . 1 7 0 . 0 7 0 . 0 9 - 0 . 0 3 7 . 3 5 0 . 2 3 0 . 4 8 0 . 4 1 0 . 0 9 0 . 0 1 0 . 1 2  ! 6 . 1 1  J M/F 3 / 3 M 16
9 . 0 1 0 . 6 4 - 0 . 0 6 0 . 1 7 - C . 3 S 0 . 0 7 - 0 . 0 5 1 9 . 6 1 0 . 0 4 1 . 6 9 - 0 . 0 9 0 . 0 1 0 . 0 2 0 . 1 8 ! 3 0 . 3 3 M/F 4 / 2 M 19
2 . 4 1 1 . 2 6 - 0 . 8 5 - 0 . 4 5 0 . 5 1 0 . 3 8 0 . 0 9 1 1 . 7 0 0 . 2 5 2 . 1 7 0 . 4 5 0 . 5 5 0 . 0 9 0 . 3 2  1 1 5 . 4 3 M/F 4 / n M 20
- C . 2 0 - 1 . 3 6 0 . 2 6 0 . 6 7 - 0 . 0 5 - 0 . 0 6 0 . 0 1 8 . 4 7 0 . 6 9 - 1 . 2 6 C .  61 0 . 0 9 0 . 1 7 - 0 . 0 2 ! 8 . 5 7 M/F 4 / 2 M 21
2 . 9 3 - 0 . 0 9 - 0 . 6 5 0 . 6 5 - 0 . 2 6 0 . 0 1 0 . 0 2 1 1 . 8 1 0 . 1 6 0 . 4 7 0 . 6 7 - 0 . 1 2 C . 2 0 0 . 0 3  ■ 1 5 . 8 8  I M/F 5 / i M 22
- 0 . 9 4 0 . 3 6 - 1 . 3 3 - 0 . 6 4 0 . 1 3 - 0 . 04 0 . 0 3 7 . 5 1 - 0 . 04 1 . 3 7 0 . 3 7 0 . 1 3 - 0 . 1 4 0 . 0 4  i 6 . 3 4  , M/F 3/ 3 M 23
- 0 . 6 5 - 0 . 6 0 - 0 . 2 0 - 0 . 1 9 0 . 1 4 - 0 . 0 1 0 . 0 4 6 . 1 0 0 . 3 9 - 0 . 0 7 0 . 2 6 0 . 2 7 0 . 0 2 0 . 0 3  | 7 . 2 5  i M/F 2 / 4 F 24
3 . 9 8 0 . 2 2 0 . 3 7 - 0 . 48 - 0 . 2 3 0 . 0 3 0 . 0 8 1 4 . 1 9 0 . 7 8 1 . 0 7 —0 . 4 6 0 . 2 9 0 . 0 3 0 . 0 6  ! 1 8 . 6 7  I M/F 4 / 2 M 25
2 . 3 4 - 1 . 9 7 0 . 9 9 - 0 . 3 6 - 0 . 2 1 0 . 0 4 0 . 0 0 1 2 . 1 3 0 . 1 4 - 0 . 9 2 - 0 . 8 4 0 . 3 0 0 . 0 6 0 . 0 6 1 3 . 3 2  j M/F 3/ 3 M 26
- 2 . 3 6 - 1 . 0 0 — 0 . 44 0 . 0 6 0 . 2 4 C . 16 0 . 0 5 5 . 7 5 0 . 2 4 —0 . 4 6 0 . 5 1 0 . 2 7 0 . 1 9 0 . 1 0 3 . 0 4 ; M/F 3 / 3 M 27
2 . 2 9 0 . 3 9 - 0 . 4 7 0 . 5 2 0 . 3 7 0 . 1 0 0 . 0 4 1 1 . 2 4 0 . 4 9 0 . 6 2 1 . 0 6 0 . 3 0 0 . 1 0 0 . 1 6 1 5 . 2 6  , M/F 5 / 1 M 28
1 . 6 6 - 1 . 9 2 1 . 77 - 0 . 0 8 0 . 2 0 0 . 1 7 0 . 0 1 1 1 . 7 2 1 . 0 6 - 1 . 5 0 - 0 . 4 9 0 . 6 3 0 . 1 4 0 . 1 7 1 3 . 0 8 M/F 3 / 3 M 29
- 2 . 4 6 - 1 . 4 3 0 . 1 4 0 . 5 1 0 . 0 3 0 . 0 6 - 0 . 0 2 5 . 6 5 0 . 8 1 - 1 . 3 9 0 . 5 7 0 . 1 0 0 . 1 9 0 . 0 5 3 . 2 0 M/F 4 / 2 M 30
- 4 . 3 6 0 . 4 6 - 0 . 7 1 - 0 . 6 9 - 0 . 2 9 0 . 0 7 0 . 1 6 4 . 0 7 1 . 3 3 0 . 9 3 - 0 . 0 7 0 . 0 6 0 . 1 5 - 0 . 0 6 - 0 . 6 5 M/F 2 / 4 F 31
- 1 6 . 2 6 - 0 . 1 7 - 0 . 7 6 - 1 . 3 6 - 0 . 1 0 0 . 1 6 0 . 0 6 - 9 . 3 6 2 . 6 0 - 0 . 5 6 - 0 . 1 7 0 . 0 6 0 . 0 6 - 0 . 0 5  1 - 2 5 . 4 9 M/F 0 / 6 F 32
- 6 . 1 3 0 . 4 5 - 2 . 4 5 - 0 . 3 3 0 . 2 2 - 0 . 0 5 0 . 0 2 0 . 6 5 - 0 . 2 5 0 . 9 4 1 . 1 5 - 0 . 1 0 - 0 . 0 8 - 0 . 0 2 - 6 . 1 7 M/F 3 / 3 F 33
- 6 . 9 0 - 0 . 4 3 - 0 . 4 5 - 1 . 1 0 - 0 . 66 0 . 0 0 - 0 . 0 5 1 . 5 2 1 . 3 6 0 . 0 2 - 0 . 7 6 - 0 . 24 - 0 . 0 5 - 0 . 0 5 - 7 . 6 9 M/F 2 / 4 F 34
- 1 1 . 2 6 1 . 1 0 - 1 . 5 6 - 1 . 6 4 - 0 . 1 4 0 . 3 0 0 . 1 1 - 3 . 7 6 1 . 6 7 1 . 5 1 - 0 . 3 0 0 . 0 6 0 . 0 6 0 . 0 7  i - 1 7 . 0 5 M/F 1 / 5 F 35
- 8 . 9 0 - 0 . 3 0 - 0 . 5 3 - C . 1 5 - 0 . 3 7 0 . 1 7 - 0 . 1 4 - 1 . 1 3 2 . 0 0 - 0 . 7 0 0 . 2 6 - 0 . 2 7 0 . 0 9 0 . 1 0  1 - 1 1 . 1 5 M/F 1/ 5 F 36
- S . 7 ! 0 . 8 6 “ 0 . 0 4 - 1 . 5 2 - 0 . 6 1 0 . 1 4 0 . 0 1 - 0 . 8 9 3 . 0 4 0 . 6 9 - 0 . 9 1 - 0 . 0 5 - C . 04 0 . 0 1  - 1 2 . 3 8 M/F 1/ 5 F 37
- 6 . 4 3 0 . 4 1 - 0 . 1 0 0 . 2 3 - 0 . 1 4 0 . 0 0 0 . 0 5 1 . 6 3 2 . 6 0 - 0 . 3 7 0 . 7 9 0 . 0 1 0 . 1 5 - 0 . 0 3 - 4 . 0 5 M/F 3 / 3 F 38
—4 . 04 - 0 . 4 6 0 . 4 4 - 0 . 3 5 - 0 . 2 6 - 0 . 0 4 - 0 . 1 4 5 . 0 3 1 . 8 6 - 0 . 6 9 - 0 . 1 7 - 0 . 0 2 - 0 . 1 1 0 . 0 6 0 . 2 2 M/F 2 / 4 F 39
- 6 . 3 1 - 0 . 7 6 - 1 . 4 5 - 0 . 7 7 - 0 . 2 9 0 . 0 7 - 0 . 0 1 - 1 . 1 4 0 . 3 1 - 0 . 1 2 - 0 . 0 3 - 0 . 1 9 0 . 0 5 - 0 . 0 3 - 1 1 . 8 2 M/F 0 / 6 F 40
- 8 . 9 4 - 0 . 2 7 - 0 . 4 7 - 0 . 9 6 0 . 0 6 0 . 0 3 - 0 . 0 3 - 1 . 0 3 1 . 5 7 - 0 . 3 1 - 0 . 0 3 0 . 1 5 - 0 . 1 2 0 . 0 2 - 1 1 . 7 6 M/F 0 / 6 F 41
• 4 . 6 6 0 . 0 1 - 0 . 2 0 - 0 . 2 6 - 0 . 4 0 - 0 . 1 1 - 0 . 1 0 3 . 9 6 1 . 7 7 - 0 . 2 3 0 . 1 2 - 0 . 1 9 - 0 . 1 0 - C . 0 2 - 1 . 2 5 M/F 2 / 4 F 42
- 1 0 . 6 2 - 0 . 3 0 - 1 . 3 8 - 0 . 6 6 0 . 1 8 0 . 0 9 - 0 . 0 1 - 3 . 9 6 1 . 0 4 - 0 . 3 2 0 . 5 7 0 . 0 2 - 0 . 0 2 0 . 0 3 - 1 6 . 5 7 M/F 1/ C F 43
- 6 . 5 3 0 . 2 3 - 0 . 9 5 - 0 . 8 3 - 0 . 0 1 - 0 . 0 9 0 . 0 2 1 . 4 3 1 . 1 0 0 . 4 0 0 . 2 1 0 . 0 5 - C . 1 4 - 0 . 0 5 - 6 . 2 7 M/F 3 / 3 F 44
- 6 . 6^ - 2 . 4 9 - 0 . 4 7 - 0 . 4 0 0 . 2 9 0 . 0 5 - 0 . 0 3 0 . 6 7 - 0 . 3 3 - 1 . 8 1 0 . 1 2 0 . 2 3 0 . 0 4 0 . 0 2 - 6 . 5 3 M/F 2 / 4 F 45
- 6 . 1 7 - 0 . 7 2 - 2 . 0 7 - 1 . 3 8 0 . 4 1 0 . 1 3 0 . 1 1 0 . 8 5 - 1 . 2 3 0 . 8 2 0 . 0 1 0 . 3 1 - 0 . 0 5 0 . 0 4 - 7 . 9 4 M/F 3 / 3 F 46
- 7 . 1 4 - 1 . 6 0 - 3 . 3 2 - 0 . 9 3 0 . 2 4 0 . 0 3 - 0 . 0 5 - 1 . 4 2 - 2 . 7 3 0 . 2 7 0 . 4 8 - 0 . 1 6 - 0 . 1 0 0 . 0 0 - 1 2 . 0 6 M/F 2 / 4 F 47
- 2 . 1 1 - 1 . 5 2 - 0 . 6 0 - 0 . 5 9 0 . 0 3 0 . 1 6 0 . 1 5 6 . 0 5 - 0 . 5 4 - 0 . 1 8 - 0 . 2 8 0 . 2 9 0 . 2 2 0 . 0 1 2 . 2 9 M/F 1/ 5 F 4S
- 1 1 . 1 2 - 1 . 9 6 - 2 . 0 2 - 1 . 8 2 0 .  16 0 . 0 5 0 . 0 4 - 1 . 2 5 - 0 . 3 9 - 0 . 5 2 0 . 1 3 - 0 . 1 1 - 0 . 0 7 - 2 0 . 7 1 M/F 0 / 6 F 49
- 6 . 7 3 - 1 . 2 6 - 2 . 4 2 - 1 . 7 5 - 0 . 0 2 0 . 2 4 0 . 0 3 - 2 . 1 3 - 1 . 4 6 0 . 6 4 - 0 . 6 1 0 . 0 0 - 0 . 0 1 0 . 0 6 - 1 5 . 0 0 M/F 1/ 5 F 50
- 6 . 0 7 0 . 5 1 - 3 . 1 6 - 1 . 4 6 0 . 1 2 0 . 2 5 0 . 1 1 0 . 6 8 - 1 . 3 6 2 . 2 9 0 . 1 2 0 . 0 1 0 . 0 2 0 . 0 6 - 7 . 6 0 M/F 3 / 3 F 51
- 6 . 0 3 - 0 . 4 9 - 1 . 9 6 - 1 . 4 2 0 . 2 2 0 . 0 4 0 . 1 6 1 . 1 7 - 0 . 8 9 0 . 9 8 - 0 . 1 0 0 . 2 5 - C . 0 4 - 0 . 0 6 - 7 . 3 6 M/F 2 / 4 F 52
- 9 . 1 9 - 2 . 6 3 - 3 . 0 1 - 1 . 3 3 - 0 . 1 5 0 . 1 8 0 . 0 1 - 3 . 5 6 - 2 . 7 8 - 0 . 2 9 - 0 . 4 1 - C . 2 5 0 . 1 1 - 0 . 0 3 - 1 7 . 8 1 M/F 0 / 6 F 53
- 8 . 9 0 - 0 . 1 4 - 3 . 5 7 - 0 . 9 7 0 . 2 8 0 . 1 2 0 . 1 4 - 3 . 2 6 - 1 . 6 1 1 . 3 3 0 . 6 1 - 0 . 0 7 0 . 0 7 - 0 . 0 4 - 1 4 . 5 6 M/F 2 / 4 F 54
- 6  . 10 - 3 . 3 6 - 1 . 6 6 - 1 . 4 9 - 0 . 0 7 0 . 1 3 - 0 . 0 3 - 1 . 5 7 - 2 . 2 5 - 1 . 2 2 - 0 . 9 5 0 . 0 0 0 . 0 2 - 0 . 0 2 - 1 4 . 9 9 M/F 0 / 6 F 55 .
- 4 . 4 3 - 3 . 6 9 - 0 . 8 9 0 . 0 6 0 . 1 4 0 . 0 0 - 0 . 1 8 2 . 4 9 - 1 . 8 1 - 2 . 5 1 0 . 2 0 - 0 . 0 7 0 . 0 2 0 . 0 6 - 5 . 0 6 M/F 3/ 3 F 56
- 9 . 1 7 - 1 . 6 3 - 1 . 9 1 —0 . 48 0 . 3 8 0 . 1 0 0 . 0 1 - 3 . 0 3 - 0 . 9 4 - 0 . 9 7 0 . 6 5 0 . 0 7 0 . 0 7 0 . 0 1 - 1 4 . 9 1 M/F 1/ 5 F 57
- 3 . 8 6 - 1 . 6 9 - 0 . 8 1 - 0 . 3 4 0 . 0 4 - 0 . 1 9 0 . 0 1 3 . 8 0 - 0 . 4 6 - 0 . 9 3 0 . 2 4 0 . 0 5 - 0 . 0 7 - 0 . 1 2 - 1 . 9 0 M/F 2 / 4 F 58
- 1 . 6 6 - 1 . 0 1 - 2 . 0 0 - 0 . 9 2 - 0 . 4 5 0 . 0 ? 0 . 0 1 6 . 0 5 - 1 . 6 4 0 . 9 6 - 0 . 4 9 - 0 . 2 4 0 . 0 6 0 . 0 0 1 . 9 4 M/F 2 / 4 F 59
~ 6 . 4 0 - 1 . 1 9 - 1 . 5 3 - 0 . 9 5 0 . 2 6 0 . 0 9 - 0 . 0 9 0 . 8 3 - 0 . 7 4 - 0 . 1 7 0 . 0 7 0 . 0 9 - 0 . 1 4 0 . 1 0 - 6 . 1 5 M/F 2/ 4 F 60
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however, of obtaining an Australia-wide sample of sexed dingoes are best 
seen in the subsequent analyses of the disparate dingo fossils, and in 
the comparative anatomical study of non-Australian canids. Here I merely 
report some of the details of the sexing analysis runs on the three major 
dingo samples AC, AP and NA,
AC
An option available for the sexing of this sample was to consider it 
as an extension of the central Australian dingo sample, 0. It could then 
be combined with Sample 0 and the agglomerate sexed on the data normalised 
to the Sample 0 means and standard deviations. Alternatively, the sample 
could be partitioned on the subjective sexing estimates (and the information 
from museum registration) and the 'sexed’ population parameters (X, o) 
calculated from these nominal groups. I felt this second method was more 
in keeping with the philosophy of the procedure, so I used it. In the 
first run, eight of the 44 specimens were clearly classified 'out' of 
their nominal sexed groups. The analysis was run again with these indi­
viduals shifted to the alternative sexed groups. The effect of this 
iterative technique was to change the mean vectors of sexed groups only 
marginally but to reduce the variance of each variable appreciably. The 
second run tended to improve the sign ratio split between the groups and 
produced only one misclassification of a known-sex male (see Appendix 5).
All other known-sex individuals were correctly placed.
AP
The individuals in this arid peripheral sample are generally smaller 
than those of the other two samples. There appeared to be no good 
reason to use Sample 0 means and standard deviations to normalise this 
data, so the nominal sexing split was made by subjective estimate and 
registration data. Again two runs were made, the first of which picked 
up eight suspect nominal designations. These were switched to the 
alternative sexed groups, and the run with adjusted means and standard 
deviations produced no case of misclassification of a known-sex individual.
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NA
There can be no doubt this is potentially the most morphologically 
diverse sample used in this study. Many of the specimens I measured are 
held in overseas museums; some have considerable antiquity in the history 
of zoological collections (vide, FNH Bl.l, FNH A1704; specimens figured 
by Blainville 1864) . In a number of cases the specimens are merely 
recorded as ’Australia' in the museum records. On the other hand, 13 of 
the specimens are fully documented, sexed and provenanced by the collecting 
agency (CSIRO). Another nine were prepared by me from (rotting) heads 
brought from south-central Queensland by Dr M. Norwood in 1978.
The geographical range of the sample is extensive (Mt Hotham, Victoria 
to Cape York Peninsula, Queensland), so the unifying element in the sample, 
its non-arid provenance, must be seen to be tenuous. Nevertheless it is 
generally true that the sample is characterised by its large individuals 
and the common feature of strongly expressed sexual dimorphism. For 
these reasons I have considered them as valuable 'foils' to the morpho­
logically uniform samples of the arid regions.
The sexing procedure follow's that of the previous two samples. In 
this case three runs were needed because after the first adjustment to 
the nominal groups, two new individuals had reversed sexes in the second 
run. The final classification contained no misses on the 13 known-sex 
individuals.
The completion of these analyses provides a sample of 204 (1129,
92d) sexed Australian dingoes for which there is substantially complete 
cranial data and reasonably complete dental data (see Appendix 6). The 
availability of this extended data base has considerably eased the 
statistical problems I have had in the second and third parts of this 
thesis, where comparative studies are undertaken between modern and fossil 
dingoes and between dingoes and overseas canids. I found in exploratory 
work with the original sample of central Australian dingoes (Sample 0) 
that unrealistically severe tests of morphological conformation were 
being made in the comparisons wTith other populations. The existence of 
the wider sample of modern dingoes, and the need to have it as a sexed 
population, has justified the effort in establishing the sexing procedures 
reported in this chapter. In my own terms the effort has been justified 
simply by finding a new interpretation within a well-known statistical 
technique.
C H A P T E R  3
This chapter is not intended to be a full analysis of regional vari­
ability in dingo. That would require a considerably more detailed sampling 
of the Australian dingo than I have been able to achieve, and would more­
over involve an excursion into multiple group analysis, the complexities 
of which I would like to avoid. I have asked a simple question: does a 
coherent pattern of sexual dimorphism exist across the regional samples 
of Australian dingo?
As stated earlier, the sexed samples 0, AC, AP, and NA are charac­
terised by both mean vector and covariance differences. The non-arid 
sample, NA, contains larger and morphologically more diverse individuals 
than either of the arid regional samples AC and AP. In this exercise I 
propose to examine only the size element in these sample differences, 
through the interpretation of the first principal component as a generalised 
size factor (Rao 1966) .
A working hypothesis is that the combined sample (0 + AC + AP + NA) 
is heterogeneous because of two sources of size variability, sex and region. 
If regional diversity is sufficiently marked the first component might be 
expected to separate regional samples before sex. If on the contrary the 
first component separates sex before regions, one is drawn to the conclu­
sion that the major axis of size dimensionality relates to sexual dimorphic 
effects. An assumption in this model is that it is legitimate to apply 
principal components analysis to a sample known to be heterogeneous.
Cattell says of this, in relation to factor analysis:
Provided one can accept the very undemanding model of supposing 
that a heterogeneous population is made up of a number of 
relatively homogeneous subspecies, then it clarifies the whole 
use of factor analysis to think in terms of: (1) Dimensions 
that maximally describe the central type of each subspecies, 
i.e. which distinguish species, and (2) Dimensions that are 
more relevant to describing individuals within each species, 
i.e. which distinguish individuals of one species [1965:420].
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The previously outlined sexing procedure was specifically directed to 
examining item 2 of CattelT^s model. There, a reduced variable set was 
sought to best express sexual dimorphism in a regionally homogeneous 
sample using the smallest optimal set. In this analysis, which is 
directed to item 1 in the above model, there are no constraints requiring 
optimal sub-sets of variables. Indeed the larger the variable set, the 
more likely it is to represent the disparate sources of size variability.
In this analysis a principal components run is made on 34 cranial 
variables. The first seven components account for 82.7% of the total 
variance, with the first component by itself accounting for 56.9% of the 
variance. This component has exclusively positive elements, and although 
its precise structure is not at issue, it is worth noting the pattern of 
high loadings on length variables and lower loadings on cranial widths.
This is in agreement with observations of the correlation matrix that show 
that in general, cranial widths and lengths have low correlations in dingo.
The individual score rosters are calculated for the first seven com­
ponents using the standard form of the normalised eigenvector matrix, B, 
and the factor score equation F = B/z, where z are the standardised 
scores on the combined sample mean and standard deviation. The 
scores, F_^ , on the first component are recorded on the histogram, Figure 
3.1, with sexes distinguished above and below the line, and the regional 
samples by symbols (see also Appendix 8).
Inspection of Figure 3.1 reveals the following:
1. The primary separation on this dimension is by sex. If an arbitrary 
section line is taken at 0.10 there is a 15% overlap of known-sex 
individuals in the pooled sample. The optimal section lines for the 
regional samples vary slightly about this point, Sample NA being to 
the right and Sample AP being to the left.
2. It can be seen that regional sample centroid pairs displace from the 
combined sample grand mean (0.00) in the same direction, and that 
the inter-centroid distances are very similar for the four regional 
samples. I conclude from this that within the major sexual partition, 
the regional samples maintain coherent patterns of separation.
These findings are a clear indication that in terms of a generalised 
size dimension the most important division in the total Australian sample 
relates to the sex of the individual, but that within that partition 
regional effects are present.
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A possible inference, and one that a number of people have commented 
on, is that dingoes (apart from sexual differences) are a particularly 
uniform canid variety. Wood Jones offered one of the earliest opinions 
of this sprt when he said:
...a series of skulls of Dingoes selected at random from the 
corpses that have been scalped around northern and north-western 
cattle stations (S.A.), shows a degree of uniformity far greater 
than that seen in any series of skull of dogs of any breed 
[1923:355]. (My emphasis.)
His metrical evidence for this statement is contained in a table of 
values for the index basicranial length/P4 length, for a series of 
individual domestic dogs (including mastiffs, chows and various smaller 
dogs). Compared to this mixture of breeds, the dingo series he reports 
does look very uniform. Of course the argument is rather poor because it 
has force only if separate breeds of domestic dogs can be shown to be 
more variable than dingo, where dingo is taken as a breed itself.
I have some interest in the proper pursuit of this claim for dingo 
uniformity, so I have presented in Table 3.1 the standard deviations for 
a number of cranial variables, for the tightly controlled dingo Sample 0 
(sexually undifferentiated) and an equally controlled sample of modern 
Australian greyhounds (unsexed, from the University of Sydney Veterinary 
School).
Table 3.1
Dingo (Sample 0) Greyhound
n=60 n=32
Variables 0 a
VI total length 7.50 7.57
V5 prosthion-M2 3.39 3.90
V16 bizygomatic width 5.05 4.05
V19 bulla length 0.94 1.15
V33 interorbital width 2.12 2.51
V34 postorbital width 2.77 2.81
These standard deviations suggest that there is virtually no difference 
in the 'uniformity* of the two samples. At this simple level it would 
appear that the claim for a unique uniformity amongst dingoes should be 
mediated by a statement as to the standards of variability one considers 
appropriate. In this context, Tichota (1937), while generally agreeing
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about the uniformity of dingo,1 rightly objects to Wood Jones' approach, 
when he points out that comparisons should be made between 'stem**
(stamm forme) groups of canids, rather than modified modern breeds. I 
will deal with the idea of 'stem' groups in Part 3 of this thesis, but 
in view of the uncertainty of the notion of stem (ancestral) forms I 
have compiled further statistics (a) on a number of wild canid populations. 
In this case, because the wild samples are not regionally controlled I 
have listed the combined dingo sample values of the standard deviations 
for seven cranial variables.
Table 3.2
Dingo Wolf Jackal Dhole
n=204 n=39 n=35 n=25
Variables o 0 a a
VI total length 9.37 12.73 8.50 9.05
V3 palate length 4.65 6.02 3.97 5.23
V8 staphlion-basion 3.80 6.29 3.14 3.89
V12 nasal bone length 4.17 4.43 3.19 2.78
VI8 porion-porion 2.70 4.27 2.09 2.90
V25 porion-nasion 3.96 5.66 3,08 3.53
V46 P4-P4 width 5.09 3.67 2.34 3.40
Even in terms of the absolute values these figures show that dingo 
variability is comparable with the smaller canid forms of jackal and 
dhole. It would appear therefore, to be more appropriate to note the 
similarities in morphological variability between the wild canids and 
dingo than to seek dubious relativities in variation.
In conclusion, there are two rather obvious points to be made:
1. Dingo has established in its extended history of free-range hunting 
a morphological equilibrium that fits with its position as a major 
predator of small mammals in the Australian continent. Whether this 
morphological uniformity is a direct reflection of uniform hunting 
practice I am unable to say, although a free reading of Corbett and 
Newsome (1975) suggests this may be so.
2. The sex of a dingo is more important in establishing its basic 
cranial character than is its subsistence strategy or its location
1 He used a sample of three unsexed dingoes in his metrical comparisons 
with European prehistoric dogs.'
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in the Australian continent. This finding, as far as it goes, is 
in accord with Jolicoeur's work On North American wolves. He 
establishes in a regional, four-group discriminant analysis that 
the first function (containing 63% of the total variance) relates 
to sexual dimorphism (Jolicoeur 1975). This dingo study provides 
a similar result. Whether it is reasonable to claim that there 
are common factors acting on these different branches of Canis, 
to promote and fix strong skeletal sexual dimorphism, is a question 
for future study.
PART 2
Part 1 was concerned with modern dingo morphology. Its dual approach 
included a discussion of non-metrical traits of the skull and a comple­
mentary metrical analysis designed to produce a sexing criterion and a 
brief analysis of regional variability. In an important sense this extended 
exercise is a necessary preliminary to a discussion of prehistoric dingo.
For obvious reasons fossils are compared with modern conspecifics; 
these comparisons are, after all, the substance supporting most evolutionary 
and phylogenetic schemes. We can find in the literature plenty of phylo- 
genies in which dingo is a centrepiece, but rarely do these studies mention, 
let alone analyse, dingo in its fossil form. In fact, I can find only three 
anatomical studies of fossil dingo in the entire corpus of the literature. 
The first, by Professor Fred McCoy, appeared in 1882, the next, by Dr R.L. 
Jack, in 1916, and the last, by Professor N.W.G. Macintosh, in 1964. In 
the years between these publications there were whole generations of 
scholars whose phylogenetic studies found room for the dingo. A selection 
of these includes: Studer 1901, 1906; Duerst 1908; Noack 1915; Brinkmann 
1920, 1924; Zdansky 1928; Tichota 1937; Dahr 1937, 1941; Hauk 1947;
Degerb^l 1961. In every case a direct comparison is made between fossil 
series of Eurasian canids and modem museum dingo specimens. Clearly the 
methodology had a widespread acceptance, but equally clearly its legitimacy 
in synchronic studies ultimately depends on knowing that modern and fossil 
dingo are morphologically interchangeable. While I do not reject this 
comparative methodology as such, the hypothesis of the dingo's morphological 
invariance over time should no longer be treated as an a priori assumption. 
Given new evidence and statistical techniques for its management, I believe 
a reinvestigation of this basic assumption is warranted.
A recent review of the published and unpublished work of Professor 
N.W.G. Macintosh has in part told the story of dingo research in the last 
150 years (Barker and Macintosh 1979). This account helped me consider­
ably in my research into the historical development of the theory of dingo
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homogeneity from its inception in the mid-nineteenth century to its 
dominant position in the present day. Chapter 4 gives a selective history 
of this development, introducing the major historical figures and outlining 
the way they influenced the production of the dominant paradigm.
Chapter 5 examines the question of the most probable date for the 
first entry of dingo into Australia. As a problem in Australian prehistory 
this question is interrelated with the historical developments of the 
previous section and so follows it in this order of presentation. A com­
prehensive list of sites in which dingo has appeared is presented.
Chapter 6 concerns the fossils themselves. For each reasonably 
complete specimen a brief description is given, and for those fragments 
that are thought to be particularly important by virtue of their date, 
provenance or anatomical interest there are further descriptions.
Chapter 7 is a statistical treatment of metrical data describing the 
fossil material. The difficulties associated with fragmentary, limited 
and non-random samples are well known to palaeontologists. In this study 
wTe can add the complexity of unevenness of material, in that some pieces 
are substantially complete while other important specimens are no more 
than fragments. A statistical approach to this multiplicity of problems 
has been selected from the recent literature, on advice from Dr Sue Wilson. 
The statistics, with some significant theoretical modifications by Dr 
Wilson, have been programmed by Ms Yvonne Pittelkow. The program testing 
was handled by the programmer, the computer computations were handled by 
myself. The basic multivariate statistical model investigates the hypo­
thesis that there are no significant differences between the cranial and 
dental morphologies of prehistoric and modern populations of dingoes.
To finalise this introduction to Part 2 I want to make a point of 
explanation which has not been necessary till now, because I have confined 
myself to discussions of modern dingo. It concerns the ambiguity of the 
term dingo. Its first use in print according to Iredale (1947) was in 
1789 and there it appears as the Aborigines’ name for their domestic dog. 
Notwithstanding a minor confusion (it was in fact the Aboriginal name 
for the white man's dog) the original usage was common into the middle of 
the nineteenth century. As the colonialists' interest shifted from the 
camp dogs to the free-range populations, largely for agricultural and 
economic reasons, the meaning of the term dingo similarly shifted. The 
resulting widespread impression has been that the term refers exclusively
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to the ’wild' population. Since many of the modem Aborigine camp dogs 
have been hybridised with European breeds, they are now not strictly 
dingoes, so that the shift in meaning is reasonable. In the prehistoric 
past it is equally reasonable to assume that there can have been no 
fundamental genetic distinction between the dogs in camps and the free- 
range population. Strictly speaking, therefore, in prehistoric contexts 
the term dingo should refer to both groups, if indeed they were two 
distinct groups.
This last point is clearly a very important question, particularly 
for those whose interest is skeletal morphology. It is virtually an article 
of faith amongst osteologists that the condition of domestication is 
eventually expressed in identifiable morphological modifications to the 
skeletal body of the animal domesticates. Evidence at European first 
contact suggests that at the superficial level sympatric camp and free- 
range populations were clearly distinguishable. For these reasons I think 
one is obliged to entertain at least the possibility that there will be 
skeletal morphological differences in similar prehistoric populations. 
Whether or not there is sufficient evidence to treat this as a testable 
hypothesis is discussed in the following chapters.
C H A P T E R  4
On the whole, it is a very elegant animal, but fierce 
and cruel [Phillip 1792].
The very earliest references to the dingo by Europeans were most 
often passing comments buried amongst the minutiae of navigational logs.
In a probable landfall on Thursday Island in 1601 Diego del Prado says 
that his men observed a small dog foraging on a reef, so they went out 
and ate it (Prado 1606) . The dog, w7hich if not a dingo was probably a 
close relative, has the distinction of taking part in perhaps the earliest 
colonial transaction between Europe and Australia. Some explorers were 
impressed by the wolf-like demeanour of the dingo: ’beasts like hungry
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wolves - lean like so many skeletons, being nothing but skin and bone’ 
(Dampier 1703). Another observed its behaviour:
One of our men said that he had seen a red snake; some others 
said that as soon as we reached the shore, [they had seen] a 
yellow dog leaping from the wild overgrowth and throwing 
itself into the sea as if to amuse itself with swimming 
[Vlamingh 1697:8l].
A more complete description by the Surgeon General to the Settlement, 
John White, has been called ’classical’ by Macintosh1:
This animal is a variety of the Dog, and, like the shepherd’s 
dog in most countries, approaches near to the original of the 
species, which is the wolf, but is not so large and does not 
stand so high on its legs.
The ears are short, and erect, the tail rather bushy; the 
hair, which is of a reddish dun colour, is long and thick, 
but straight. It is capable of barking, although not so 
readily as the European dogs; is very ill-natured and vicious, 
and snarls, howls, and moans, like dogs in common.
Whether this is the only Dog in New South Wales, and 
whether they have it in a wild state, is not mentioned; but 
I should be inclined to believe they had no other; in which 
case it will constitute the wolf of that country; and that 
which is domesticated is only the wild dog tamed, without 
having yet produced a variety, as in some parts of America 
[White 1790:280].
In the sense that the description follows Buffon (1755) and Ray 
(1693) in its derivation of domestic dog from the wolf it is classical, 
but perhaps more importantly it set a standard for future descriptions 
at least into the middle of the nineteenth century. This is not to say 
that the early explorers and naturalists acknowledge ’the standard’ in 
their observations, merely that there were none better than these early 
accounts. If there is a distinction to be made at all amongst the 
numerous descriptions it might be between those who observed and contem­
plated the behaviour of the dingo, both feral and ’tamed’, and the 
mostly European-based zoologists whose interests were largely taxonomic. 
In the former category one might place P.P. King (1827), Sir George Grey 
(1841) and Giles (1875) all of whom had a penchant for walking in the 
Australian bush; and in the latter, Wood (1853), Cuvier (1828), 
Blainville (1864) and Bell (1837) all of whom knew the comfort of a
1 From an unpublished manuscript, parts of which appear in the Barker 
and Macintosh review (1979).
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well-turned phrase in a well-furnished salon.
There was a marked change in the centre of gravity of academic dis­
course in the late 1850s, when Australian-based zoologists introduced 
some novel arguments about some novel palaeontological evidence. Up 
until this point the association of Aborigines and dingo had been observed 
as a matter of course, and the supposition of the dingo’s introduction 
into the continent as a domesticate was common ground for most people.
Yet this human-canid relationship was often portrayed in disparaging terms:
we have him [the dingo] in that condition in which he may be 
supposed to approach most nearly to a state of nature, as the 
companion of a race of savages, the lowest in the scale of 
intellect that we have met with in the world...it should always 
be borne in mind that even amongst the most savage nations the 
Dogs are as distinct in character as the tribes they serve, and 
in their degree of intellectual development frequently outstrip 
that of the masters who hold them in subjection [E.T. Bennett 
1830:52] .
This disparagement may account for the ease with which the human side of 
the equation was dismissed after the discoveries of Dr A.R.C. Selwyn et 
al. at Mt Macedon. By the mid-nineteenth century there was a strong 
feeling in NSW that the Aborigines were dying out (Curthoys 1973).
Neither the longevity of Aboriginal occupation of Australia nor their 
basic economic strategies were understood. It is hardly surprising, 
therefore, that when a palaeontological find was made that apparently 
associated dingo with an extinct megafauna, the humans were dumped with­
out ceremony. I argue below they have never effectively got back into 
the dingo equation, despite the subsequent fall of the theory of indigenous 
origins for dog in Australia.
The discoveries at the Mt Macedon caves (afterwards called the 
Gisbourne Caves) were made by the Selwyn group in 1857 under the auspices 
of the Geological Survey of Victoria. McCoy, who examined the fossil 
material from the ’excavation' said later:
Contrary to my preconceived notion, I have satisfied myself 
that the Native Dog (Canis Dingo) is a truely indigenous 
animal, both from its increasing numbers (with little variety) 
towards the interior of the continent remote from man, and 
from having identified its bones mingled with those of recent 
and extinct animals all in one state of preservation in the 
bone caverns recently opened beneath the basalt flows at Mount 
Macedon [1861:147].
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As a northern echo of this position, the Curator of the Australian Museum 
in Sydney, Gerard Krefft, exhibited a fossil series. The specimens were 
sieved from a tuffaceous limestone breccia taken from caves first 
discovered in 1830 by George Ranken, and known later as the Wellington 
Caves. Of the series Krefft said:
The fossil remains found belong to three distinct orders - 
mammals, birds and reptiles. In the first group the 
Marsupials are largely represented by the following genera:- 
Thylacinus, Sarcophilus, Phalangista, Perameles, Dasyurus,
Macropus, Bettongia, Hypsiprymorus, Halmaturus, Diprotodon, 
Thylacoleo and Phascolomys...; some of which are quite 
extinct, and some (as Sarcophilus and Thylacinus) are only 
living in Tasmania now.
The placental mammals were as scantily represented in 
those days as at the present time; the remains found being 
the teeth and bones of Rodents or rats, and those of a dog 
[1867:111].
Krefft lists seven canid teeth amongst the 1200 or so identifiable 
specimens. His conclusion from this association of dingo and extinct 
fauna was as follows:
Remains of the dog are scarce in every part of Australia 
where fossil bones occur; there can be no doubt however, 
of the presence of dog, during the post pleiocence period 
... [1870:715].
Without wishing to overstate the importance of dog in the intellectual 
lives of these two authorities, it was certainly a big moment in the kyno- 
logical world to find in an isolated southern continent hard evidence for 
the extreme antiquity of a canid which had, to most observers, looked like 
a domesticate. Not everyone was, of course, prepared to abandon his own 
’preconceived notions' about the dingo. Gould, for example, in 1863 
graced his Mamnals of Australia with the following statement of faith:
...Without going into the probable origin of this particular 
race of dogs, or offering reasons why it should not be con­
sidered as indigenous, I may briefly state that I believe it 
has followed the blackman in his wanderings from Northern 
Asia through the Indian Islands to Australia... From what I 
saw of the animal in a state of nature, I could not but 
regard it in the light of a variety to which the course of 
ages had given a wildness of air and disposition; indeed it 
appeared to have all the habits of a skulking ill-bred dog, 
and none of the determined air and ferocity of disposition 
of the wolf and jackal.
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Darwin on the other hand, with his zoogeographical insight, intro­
duced a neat escape from the bind of a very early dog by proposing, inter 
alia, a very early entry of humans into Australia.
In Australia the Dingo is both domesticated and wild; though 
this animal may have been introduced aboriginally by man, 
yet it must be considered as almost an endemic form, for its 
remains have been found in a similar state of preservation 
and associated with extinct mammals, so that its introduction 
must have been ancient [1868:26]. (My emphasis.)
A natural progression from this position begins to appear in the 1870s 
with the Anniversary Address to the Philosophical Society of Adelaide by 
Professor Ralph Tate:
Did man witness the showers of ashes and the glow of the internal 
fires of these cones reflected upon the clouds? Probably yes! 
Have we any traditions? No? But palaeont evidence answers in 
the affirmative. Thus the dingo (C. dingo) was the contemporary 
of the Diprotodon, whose remains are buried beneath the ashes of 
the Mount Gambia volcano, as proved by their remains occurring 
together in the Gisboume and Wellingt Caves [sic].
Now the dingo is an alien; he forms no part of the Australian 
fauna; and his introduction by man, as a companion and assistant 
in the chase, can only satisfactorily explain his presence in 
this continent, as in some of the Pacific Islands. Man and dog 
may have pursued together the Diprotodon, and in latter times 
have been awed by the volcanic outbursts. Indeed, no other 
cause of extirpation of the huge mammals has suggested itself 
to the mind of Professor Owen save that of human agency [1879:2].
I have quoted this in full to reveal the line of reasoning. Apart 
from the assumption that the palaeontological evidence is good, the only 
other is that the dingo is a domesticate. In this unexpected reversal 
of roles, the dingo is used to indicate the presence of humans in the 
period when the megafauna disappears. There were at this time no good 
associations of human and extinct mammal fossils: they also serve who 
only stand and bay.
In this confrontationist and confused climate McCoy finally produced 
his anatomical assessment of the fossils excavated 20 years earlier. He 
was not free from confusions himself, but his ultimate purpose was quite 
clear enough. His argument consists of a refutation of two propositions: 
1. ’...the [question] of the origin of the domestic dog...could be
best investigated by a study of the Dog known to the lowest types 
of the human race’ (1882:8), and
that canids are zoogeographically alien to Australia and are there­
fore human introductions.
2 .
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He says:
Taking the case of the dingo, it was certain that the native 
Dogs of continental Asia were not clearly related, to the 
extent of specific identity, with the Australian one, nor 
could any near analogues be found anywhere; while on the 
other hand, the facts are beyond dispute; - 1st, that the 
Dingo is singularly averse to domestication and man’s society 
when compared with other dogs; 2nd, that it is extremely 
abundant, with little or no variation over the whole of 
Australia; and 3rd, that the further you go from human haunts, 
near the coast, into the desert interior, the more numerous 
do the Dingoes appear, indicating that the species was a 
really indigenous one [loc. cit.].
Apart from the non sequiturs (items 2 and 3) the burden of the 
refutation of the initial two propositions is that the dingo never was 
a domesticate. To be able to prove this would indeed be damaging to 
any case concerning human introductions of the dingo. We would see, 
for example, the Tate argument severely dented, Darwin’s reduced to a 
plea for an ancient introduction, and Gould's to an irrelevancy. What 
McCoy does to achieve this goal is indeed a novelty in the study of 
dingo; he examines the fossil record in anatomical detail for the first 
time. The majority of the specimens he measured and figured are still 
extant in the National Museum (Victoria) and I have included them in my 
analysis of the fossil material. In respect of a mandible fragment with 
M] from Lake Colongulac (NMV P7446) he concludes:
...the 2 tubercles of posterior talon, and the tubercle at 
inner base of principal cusp, are more prominent, and in the 
latter more posterior..., than in the usual living dogs; this 
together with the slightly greater size of the whole tooth, 
less slender middle cusp, anterior cusp directed more upwards 
...than in the living form, and the somewhat greater size and 
prominence of the posterior tubercles, mark the var. fossiiis 
of the C. dingo, which with its slightly greater depth of jaw 
under this tooth is perceptibly more robust than the modern 
variety... [1882:7].
Of a second piece, a left maxilla fragment with P2 , P3, P4 and M 1 in situ 
(NMV P7447) he concludes with the following:
The great sectorial premolar (P4) is 9 lines long (19mm) and 
5 lines (11mm) wide in front where the tubercle is developed 
from the inner side of the base of the anterior or medial 
cusp; I see no difference between this, as far as preserved, 
and the corresponding tooth of the living Dingo. The first 
upper molar (M1) is 5 2/3 lines long...(etc.)..., agreeing 
completely with the tooth of the living types [loc. cit.J.
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And of the last pieces (NMV P7443-5):
'^ I n  the same cave were several young skulls (juveniles) of 
different ages with the milk teeth unshed... These accord 
exactly with skulls and teeth of similarly young individuals 
of the Dingo with wThich I have compared them [ibid.: 8].
By establishing, in the fashion of the day, the congruence of ’var 
fos silts' and the modern feral form McCoy appears to have made his point.
He made it, of course, with a subtle shift of emphasis: he had established 
nothing more than a continuity of free-range dingo morphology. The 
question of whether there existed, prehistorically, a domesticated form 
was not taken up.
I think it is not too strong to state that no zoologist has, since 
this time, escaped McCoy’s definition of the problem. His particular 
theory of the indigenous origin of the dingo was demolished on different 
grounds altogether, as we shall see.
I will briefly backtrack to a remarkable claim made in 1876 by Brough 
Smyth, which, in an otherwise perceptive account of Victorian Aborigines 
and their dogs, has often been quoted as evidence for the indigenousness 
of dingo to Australia:
In sinking a well through volcanic ash, near Tower Hill (Western 
district of Victoria), the workmen came upon dry grass, like 
hay, at a depth of sixty-three feet. Underneath this ancient 
grass-clad surface they sank a depth of sixty feet through a 
blue and yellow clay, and there they found the skull and bones 
of a dingo [1876:149].
Not only was it a deep well, it was remarkably well aimed. Unfortunately 
the specimen has not been traced by either myself or Professor Macintosh 
who had a more than passing acquaintance w7ith the National Museum 
collection. While it is not possible to identify either the location or 
stratigraphic position of this fossil it has been suggested that the age 
of the lowTest horizon of this volcanic ash may be in the order of 6000 
years. If the fossil was in fact dingo it would not necessarily have 
helped the indigenous argument but it would have been interesting in its 
owm right.
Between 1882 and 1916 there was a hiatus in the further study of 
fossil dingo. This is not to say there were no opinions expressed in this 
period about the antiquity of dingo and its association with humans. The 
best commentators could find no relief from the bind of the palaeontological 
evidence and their knowledge of the distribution of placentals. Reports
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often ran both positions, perhaps in the hope that they would be reconciled 
in some future shake-out of the imponderables. The doughty Lydekker's 
pain is plainly seen in the following passage:
The improbability of Australia possessing a native placental 
mammal of such large size as the dingo is, however, so great 
as to induce the belief that the animal was introduced by man, 
and hence that it originated from some of the dogs of Asia.
This supposed introduction must, however, have taken place at 
so early a date that there has been considerable hesitation 
among some zoologists in admitting any such origin; and 
certainly the recent arguments in favour of it being an 
indigenous species have very great weight. Be, however, its 
origin what it may, there can be no doubt that the dingo is 
the only true dog now found in a wild state [1893:508].
Lydekker's last comment is contingent on McCoy's assessment of tem­
poral invariance in dingo. While Lydekker is not specific about what 
constitutes a 'true dog', one can only read this as 'early domesticate'
(cf. 'the last of the true breed' and similar phrases). Modern adherents 
to this claim are Macintosh (1975:89), and Clutton-Brock (1976:17). 
Certainly Lydekker picked up'the inconsistency in the two propositions 
that the dingo is both a 'dog' (sensu stricto) and an Australian indigene. 
Two responses to this stressful situation appear in the 1890s; the 
Australian one is suitably parochial.
The Queensland Government Geologist, Dr R.L. Jack, said:
I am quite willing to admit the Dingo is an 'alien'; but it 
is open to question whether the agency of Man was the only 
possible means of affecting his introduction into this land 
...The Dingo, as we know him today, is capable of taking 
care of himself, and he or his ancestors may have arrived 
by some chance conveyance without assistance, or may have 
simply walked over land [1892:623].
Anthropomorphising the dog certainly helps to keep the Aborigine out of 
the picture, but it doesn't reduce the speculative nature of the land 
bridge into Australia. In a footnote to the same memoirs, R. Etheridge 
(Jack’s co-author) challenges the validity of the association of fossil 
humans and the extinct fauna. This is an important little point because 
it facilitates a theory of dogs-into-Australia-before-humans.
The second response came from a European academic whose wider view7 
of the domestication of animals in Eurasia apparently allowed some licence 
with the particulars of the Australian palaeontological evidence. Studer, 
in a study of European fossil dogs, found the dingo a suitable case for 
comparison (1901). He says in a later article:
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Ich selbst habe in verschiendenen Schriften...die Ausicht 
vertreten,dass auf der südlichen Hemisphäre der alten Welt 
eine Wildhundform existiert habe, die im Dingo Australiens 
und dem Tenggerhund Java noch in der ursprünglichen Form 
existiere und die Stammform der Pariahs und Windhunde sei, 
und dass auch im paläarktischen Gebiete eine Wildhund form 
zur Diluvialzeit existiert haben müsse, die dem Dingo 
ähalich, zuerst vom Menschen gezähmt wurde [1906:25].
(I myself have expressed the view in various articles that 
a wild dog existed in the Southern Hemisphere, which still 
exists in the original form in the Australian Dingo and the 
.Javan Tengger dog and which is the stem form of the pariahs 
and greyhounds, and that also in the palaearctic region a 
wild dog dating into the Diluvial must have existed, which 
like the dingo was first tamed by man.)
This is a major development because it reworks the idea of dingo as 
an alien to Australia by placing it in Southern Asia as an omnibus 
ancestor for a range of the ’southern stem’ domestic dogs. There are 
two important points here: (1) by using metrical analyses of modern 
feral forms, Studer firmly brings the dingo back into the ambit of early 
domestic dogs, and (2) he pre-empts the Australian parochialism by giving 
the dingo a pre-Australian existence.
For his argument to have force, Studer needs McCoy’s observations 
about morphological conservatism in dingo, but he certainly has no need 
for McCoy’s other talk about a Plio-Pleistocene antiquity for the animal 
in Australia (1882:8). It has been a not unfamiliar experience for the 
colonials to have the fine print of their local arguments whitewashed 
by the Eurocentric broadbrush. Whether Studer's southern-stem dogs are 
a (useful) reality is a concern of Part 3 of this thesis; the effect of 
this suggestion, however, was to reorient much of the subsequent Australian 
comment on the dingo towards its likely ancestors in Asia.
The residual belief in the great antiquity of dingo in Australia 
seems to have conditioned the local zoologists to make comparisons of 
dingo with wild, as opposed to domesticated ancestors. We find Lucas and 
Le Soeuff in the following distinctly odd position:
In the anatomy of his [the dingo's] teeth and skeleton he 
seems to be intermediate between the Wild dogs of South America 
and the Dogs and Wolves of the Old World. He is an unmistakable 
Dog, and unmistakably wild [page 9] ...There is no evidence 
that man was in existence in Pliocene times in Australia, or 
indeed anywhere else.
Hence we must conclude that the Dingo reached this continent 
without the aid of man, and by Pliocene times...It is probably
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then that he [the dingo] is the descendant of some Miocene 
or early Pliocene Dog [sic] of South-eastern Asia, who 
wandered into Australia when the land bridge still existed 
where Torres Strait is now [page 12] [1909].
. It is a recognised principle in the history of science that when a 
major theory is under stress, authorities in the field tend to contradict 
each other wildly: Lucas and Lesoeuff add the dimension of self-contradiction 
to this observation. Perhaps in response to this unsettlement in the 
zoological community, two separate attempts were made to take stock of the 
situation. In 1916 Etheridge investigated the question: ’The Warrigal, 
or "Dingo", Introduced or Indigenous?’, with a survey of the palaeonto­
logical evidence for the association of dingo with extinct mammals. He 
also published some data on a number of teeth taken from the Australian 
Museum holdings of Wellington Caves material. His description of the teeth 
is surprising, in that it is quite lengthy, but addresses only one issue: 
that teeth identified as Canis are different from those of Thylacinus and 
Saroophilus. That is certainly one way of avoiding controversy! I 
suppose equally uncontroversial is his summation: '...that a dog did
exist in New South Wales in Post-Tertiary times’ (1916:54) although his 
meaning is, in fact, somewhat different because he endorses the Krefft 
view of an early, non-human introduction of dog.
The second stock-take was by Professor Wood Jones in 1921 and was in 
part a response to the above-quoted memoir by Etheridge. It is distin­
guished by a singular lack of interest in the fossil evidence, which is 
passed off with the remark:
It is safe to say that man and the Dingo were contemporaries 
of some of the extinct marsupials, even if we do not venture 
to assign any geological name to the period of their overlap 
[1921:261].
To opt out of the dating controversy was a somewhat audacious step, but 
his confidence for doing so was bound up with new evidence for the 
antiquity of humans in Australia, notably the Talgai cranium. Indeed he 
puts it all together in the memorable picture:
...the progenitor of the Talgai man came with his wife, he 
came with his dog, and with his dog’s wife, and he must have 
done the journey in a seaworthy boat capable of traversing 
this unquiet portion of the ocean with his considerable 
cargo [1921:263].
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Wood Jones’ analysis is essentially European in outlook. He quite 
rightly dismisses the hypothesis of self-introduction across a land bridge, 
by reference to the general propositions of Wallace and his Line. He 
might have quoted the above luminary on the subject:
...it is in fact difficult to understand how such an animal 
could, without assistance have arrived in the country, 
except by means which would have equally admitted the 
entrance of many other animals [1893: 65 ].
Most importantly Wood Jones directs the inquiry to the ultimate 
ancestral affinities of the dingo. He starts with the proposition that 
dingo is a ’dog’ and then discusses what that means phylogenetically. He 
concludes on the basis of the precise form of the upper first molar1 that 
all domestic dogs are monophyletically related to northern wolves.
Dingoes, he then shows from modern series, are similar to domestic dogs 
in the basicondylar length/Pu length index. As it happens, this is a 
clumsy analysis with some rather unsatisfactory sampling procedures for 
his comparative populations. His unsexed sample of 22 South Australian 
dingoes was, however, the first published data for a dingo series, and as 
such was widely used by subsequent European scholars (Tichota 1937 ; Dahr 
1937 ; etc . ) .
The strength of Wood Jones’ survey is measured by the number of 
erroneous arguments and irrelevant issues he was able to dispose of.
Amongst these I would number: dingo as an Australian indigene; dingo as 
a very ancient introduction to Australia; dingo as an ancestor of all 
Pacific dogs; and the self-introduction of dingo by a land bridge and its 
corollary, dingo before humans in Australia. Less successful was his 
approach to fossil material and his analytic procedures for comparative 
morphological study. Nor do I think his ’affinity of northern wolf to 
dingo’ theory was adequately worked out. It is clearly poor practice to 
assert that dingo is a variety of domestic dog and then to fail to examine 
its possible domesticated relatives at least in Eurasia. There was after 
all an existing literature on fossil canids from central Asia and Europe, 
in which dingo played some part in the various arguments (Jeitteles 1872; 
Nehring 1890; Studer 1901, 1903, 1906; Duerst 1908; Noack 1915).
1 For a discussion of this point see p.186
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My impression is that while Wood Jones set out to tidy up the 
paradigm he was unwilling to step outside the core propositions of that 
paradigm. The most important of these is that in the study of dingo 
origins, the proper subject of investigation is the free-range population. 
This, in combination with the McCoy ’demonstration’ of extended morpho­
logical continuity, created a persuasive climate of opinion for the direct 
wolf-dingo comparisons. While not a wholly novel approach (vide Nehring 
1888; Mivart 1890), nor a particularly informative one, it provided a 
necessary jolt to the insular Australian zoologists whose preoccupation 
with the marsupialia was legion.
To complete this historical introduction to fossil dingo it is 
necessary to step through a number of minor Australian commentators on the 
dingo up to the 1950s, when Professor N.W.G. Macintosh took an interest 
in dingo. A review of Macintosh’s work on the dingo by a colleague, Barry 
Barker and his widow Ann Macintosh (Barker and Macintosh 1979), is conser­
vative in its evaluation of Macintosh’s research into dingo. I think it 
should be said that Macintosh was indisputably the most able anatomist 
to research dingo. Of the seven publications by him which deal with 
dingo, one (Macintosh 1964) is singly the most detailed and comprehensive 
anatomical description yet made of the dingo skeleton. The fact that it 
was an analysis of the oldest recorded fossil dingo to that time makes 
this particular study a landmark in prehistoric dingo research. As an 
appendix to a site report (Fromm's Landing; Mulvaney et al. 1964), it 
was incidentally directed to anatomical issues, the bulk of the paper 
addressing questions like cause of death, individual age, size relative 
to age, and evidence for human associations. In the later parts of the 
paper Macintosh looked at the very difficult problem of the Fromm's 
Landing dingo body size, relative to modern population parameters. The 
difficulty was associated with the young adolescent age of the individual 
(revised estimate 18-20 weeks), for which there were no comparative data 
other than those derived from Macintosh’s own captively bred individuals. 
From an inspection of the figures for both modem and available fossil 
material he concluded:
Its skeletal frame is absolutely small for its age when
compared with modem dingoes;1 its skeletal indices coincide
1 Macintosh revised this statement in his 1975 paper: '...I have now 
revised the personal age of the Fromm's dingo to an estimate of 18 
weeks, which makes its total size for personal age similar to modem 
dingoes’ (1975:92).
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with those for dingo in the classificatory literature and 
differentiate it from other Canidae. Its teeth are 
indistinguishable from and ^ jre within the size range of 
modern dingoes and of available comparative fossil dingo 
specimens...
This relic proves that dingo morphological pattern 
has remained unchanged for 3000 years. As the oldest 
genuinely dated dingo, this animal establishes the type 
of dingo [1964:507].
Before commenting on this statement of findings, a number of other 
points are worth considering. Macintosh was able to argue convincingly 
that this dingo, while occurring in a habitation site, was not cohabiting 
with humans at the time of death. His implication is that it was drawn 
from the free-range population. In another place Macintosh suggests that 
’...it [the dingo] has never been domesticated and cannot be domesticated’1 
(1975:97), and further that its introduction to Australia was as a quasi­
companion with a subsequent minimally symbiotic relationship with humans 
(1975:106).
It was an accident of archaeological deposition that first gave 
Macintosh a free-range dingo to study, but it was no accident that his 
interest remained largely with that group. I think one must believe that 
he thought there was no useful distinction to be made between the pre­
historic dogs in Aboriginal camps and the free-range population. This 
places him firmly in the tradition of the zoologists, starting with McCoy, 
through Krefft, Wood Jones and Tichota, whose prime interest lay in the 
free-range population and latterly in its affinities with the canids of 
Eurasia.
With these comments in view, the description of the Fromm's Landing 
dingo as morphologically indistinguishable from modern individuals comes 
into clearer focus. Macintosh is reasserting the one constant proposition 
of all the researchers of fossil dingo: pattern continuity. Like those 
before him, he also drew conclusions from this zoologically charged 
finding. In discussing these I will be moving away from the subject of 
fossil dingo, but I think this is necessary in the light of the unique 
theoretical position Macintosh developed from the common palaeontological 
ground. I will also present this theory as it came to me: an exercise in 
detection.
1 Macintosh was a man careful with words. His statement that ’the dingo 
has never been domesticated' must be taken as read.
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In his final publication on dingo Macintosh presented, as ’an 
original contribution', a comparative morphological analysis for the 
discrimination of dingo and domestic dogs (1975:101).
It had not been clear to me why he should have pursued this parti­
cular comparison, as opposed to a number of others that might have 
answered more directly the questions he first posed himself in the 1950s: 
from where, with whom and when did dingo enter Australia? Nowhere does 
he give a clear statement of the long-term purpose of this work, and not 
having asked him about it, I have had to investigate his motives from 
other sources. I think the following are the clues towards an answer:
1. In his last dingo publication (1975) Macintosh revived the synonymy
Canis antarcticus (Kerr 1792) in the place of the more usual Canis
dingo (Blumenbach 1793). He did so without comment.
2. As quoted earlier he said of dingo: ’In its entire history, it has
never been domesticated and cannot be domesticated. It must have 
been brought solely as a possession and a companion' .(1975:97).
This can be read in a number of different ways depending on how 
you define ’domesticated'; the remaining points will, I think, 
show how Macintosh meant it to be read.
3. Commenting on a Lorenz drawing of a dog standing in the prow of a 
canoe, being transported into Australia, he says: ’In passing, my 
experience is that it is a long time before anything in the nature 
of a wild dog will adopt that pose in a canoe or raft. It curls 
up defensively as far from the human occupants as possible...' 
(1975:92). The point here is that no one who has dingo introduced 
by sea has ever suggested that it was a wild dog. This is a 
Macintosh interpolation.
4. While searching for close relatives of dingo in continental Asia 
he says: ’The first disappointment was that the animals which 
superficially looked something like dingo were either dholes
(Canis alpinus) or jackals (Canis aureus) or pariahs (Canis 
indicus) [sic] in decreasing order of similar appearance arid 
behaviour' (1975:93). (My emphasis.) There is a certain perversity 
here because while by 'superficially' he means just that, some of
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us at least might have read more into the statement (vide Lorenz 
in the Foreword of the same publication, p.ix).
5. A close reading of Macintosh's many options for dingo ancestors 
brings one to the conclusion that he liked best the idea of a 
generalised Canis ferus (Bourguignat 1875) as a southern stem of 
pre-domesticated canids which propagated dingo and possibly the 
pariah. This is an impression one gets despite the disclaimer 
that no definitive answer is possible without more evidence (1975: 
89) .
6. In a joint project I undertook with Macintosh to procure and 
prepare zoo specimen skeletons of Canis hattstvomi, Macintosh 
was strongly of the opinion that this New Guinea dog was unlike 
the dingo and probably not directly related to it. In discussion 
it was agreed that C. hallstromi was most likely a feral escapee 
of the true domesticated village dog. It escaped me at the time 
(1977), but the point he was making was that by inference the 
dingo could consequently be seen to remain untainted with the 
familiaris brush.
The case I am making here is that Macintosh, towards the end of his 
working life, had come to a unique position amongst dingo researchers. 
While he was a leading proponent of a human introduction of dingo in the 
prehistorically recent past, his proposal is that this introduction was 
of an unmodified wild canid of a type no longer found on the Asian main­
land. It hardly needs to be said this is an outstanding claim. 
Underlying it is the very simple proposition that the proper subject of 
study is the free-range population and that the population morph has not 
changed significantly since the first introduction. In 1956 Macintosh 
said: 'the dingo's prototype has been lost and the dingo represents a
survival in an isolated environment' (1956: 12). The critical point is 
clearly whether or not there is enough evidence to show that the proto­
type and the modern dingo are indistinguishable. The remainder of Part 
2 will be directed to looking at new evidence, and in its light, 
reinvestigating the above propositions.
C H A P T E R  5
there can be no doubt...of the presence of 
dog during the post pleiocene [sic] period 
[Krefft 1870].
As an introduction to the history of the study of fossil dingo the 
previous section necessarily raised the question of the most probable 
entry date for dingo into Australia. As a single focus of European 
scientific enquiry it has arguably the longest record of dispute of any 
in Australia. To reiterate some of the points mentioned earlier and to 
capture the ambience of this long discourse, I have held back till now 
the following masterpiece:
It is now a matter of common knowledge among scientists that 
the north is the area where every living creature has been led 
to a higher development. The south with its abundance does 
not endure the struggle for pre-eminence which forces the 
creature to higher planes. Types which migrated or were pushed 
there remained there stagnant, they never reached the same 
degree of evolution as their kindred who have been developed 
to their fullest possible fruition in the north [page 30].
The dingo...is supposed, according to accepted theory, to be 
a dog, once more wild, after having been previously tamed. He, 
however, emigrated in prehistoric times, with the first human 
beings that gave ground before the higher civilizations of the 
Northern peoples, into this remote continent, which, because of 
its situation, remained so backward in the evolution both of its 
human and animal inhabitants.
This, however, would indicate a very early taming by primitive 
man, which in no other parts has been proved, because traces of 
dingoes are already found in the pleistozoic as well as in the 
pleo-zoic remains of the recent Tertiary period [sic] ...It 
appears to me to be more probable that the primitive form of the 
present-day Australian dingo had found its way, at the time of 
the passing of the tertiary period or even later, from its 
original place of occupation in South Asia over the isthmus of 
Indo-China to its present place of propagation; and that the 
taming of the wild dingo was first begun by the Aborigines of
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Australia in a former time which is not so remote as has 
hitherto been imagined...[page 19] [stephanitz 1925],
This curate’s egg has many parts: some are no more than the tasteless 
stirrings of European racism and social Darwinism. The substantive 
elements', however, concern the supposed association of Plio-Pleistocene 
fauna with dingo in a number of sites throughout Australia. As has been 
outlined previously these associations implied to the early zoologists, 
Krefft and McCoy, an ancient presence of dingo in Australia. Wood Jones' 
challenge to this interpretation in 1921 was largely on the grounds of 
general zoogeographical principles rather than of questioning the validity 
of the evidence of association. Indeed he accepted the contemporaneity of 
Diprotodon and dingo from the evidence of the Wellington Caves (1923:355). 
The most recent reassertion of the link between Pleistocene fauna and 
dingo is that of Edmund Gill (1953a). He named a number of Victorian 
sites in which it was thought good associations could be made. The most 
important of these is Lake Colongulac. Given the certainty of a human 
presence in Australia during the later part of the Pleistocene (Bowler 
et al. 1970), it would appear that the synchronous presence of dingo is 
quite possible. What is needed, however, is a comprehensive review of 
all the evidence as it currently stands to judge reasonably the merits 
of such a proposition. It is worth noting that evidence which bears on 
any question of ’first occurrence’ is of two sorts; in the shorthand of 
prehistoric discourse the distinction is between positive and negative 
evidence.
Non-endemism for dingo on the Australian continent implies that at 
an identifiable point in time a founding dingo population entered the 
continent. To identify that point we examine the fossil record which, 
according to this model, will be sectioned by that point. Fossil samples 
covering the period before dingo entry will be dingo-free; those covering 
the period after entry may contain dingo.
The fossil universe is known through the samples taken from it. For 
obvious reasons no single sample can be considered an adequate description 
of that universe, whatever the species content of the sample may be. Our 
particular problem is to determine what is an adequate number of site 
samples to arrive at a confident estimate of the first entry date of 
dingo into the Australian fossil universe. If one were able to choose 
the sample which included the dingo prototype, obviously one sample would 
be sufficient. But the prototypes are not self-identifying. Nor is the
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oldest reported dingo fossil to be equated with the prototype. What 
happens in practice is that each new sample (site) that contains dingo 
increases the chance that a pattern of first occurrence dates will appear. 
This discontinuity can be then taken to identify the terminus a quo for 
dingo in the fossil record, so long as it is also shown to be a singularity 
within the total fossil record. To demonstrate the singularity one needs 
to examine samples that extend in time beyond the discontinuity, whose 
prime characteristic must be the absence of dingo. Hence the interest in 
’negative evidence’.
These observations have in part determined the order of presentation 
of evidence in this section. Clearly the most important issue is to 
determine whether or not we have a discontinuity. A survey of sites 
establishes that in fact there is one and that it is a post-Pleistocene 
phenomenon. Because it deals with many sites, a survey is necessarily 
a summary rather than a discursive analysis of sites. Similarly, the 
faunal sequences distinguished by dingo absence are numerous and are 
dealt with in a summary fashion. For neither of my surveys do I claim 
that they are exhaustive of the full site inventory for Australia. The 
substantive details of this section concern those instances which upset 
the proposition that dingo is a post-Pleistocene phenomenon, that is, 
the sites for which claims of Pleistocene fauna-dingo associations have 
been made. I follow the historical orientation of this chapter by 
presenting this discussion first.
THE WELLINGTON CAVES
The Wellington Caves are a limestone cave complex in the floor of 
the valley of the Bell River, NSW. Their denudation by fossil seekers, 
both official and otherwise, has been going on for 100 years. The 
expedition by Gerard Krefft and a party in 1867 to collect fossils sys­
tematically was made under the auspices of the Trustees of the Australian 
Museum and on the recommendation of Richard Owen writing from London. A 
most important member of the group was the Professor of Geology at the 
University of Sydney, A.M. Thomson, wThose description of the Breccia Cave, 
its fossiliferous load and its probable speleogenesis are vital in our 
current assessment of Krefft's claim (1867) that dingo and an extinct 
Pleistocene faunal assemblage are synchronous in the fossil sample. The
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finer points of the stratigraphic association of the individual finds are 
nowhere reported, but this happens to be of little importance in the 
light of Thomson’s report, which says, in part:
Viewed as a wThole the Breccia Cave has the appearance of 
being' an irregular chasm, extending downwards into the earth 
and filled up for the most part with loose red earth or 
solid breccia. Near the surface we find hard red breccia, 
in which bones are exceedingly abundant... But underground 
the deposit is loose and forms either a dry red powder 
from which the bones can be sifted clean, or else a slightly 
tenacious clay in which the bones are covered with a hard 
reddish calcareous crust. On the whole the bones are more 
plentiful in the upper portions, and become scarcer as the 
depth increases, which would lead to the supposition that 
they were originally deposited near the surface...It is 
reasonable to suppose that in this ancient cave, the upper 
part of which has been entirely swept away, the organic 
remains have accumulated; and as the demolition went on, 
the osseous floor, which was gradually undermined by the 
galleries and chambers (below) now forming the Breccia Cave 
has either fallen in or has been washed down to low7er levels 
mingled with red earth... [Thomson 1870:12].
This account of the formation of the fossil bearing cave has been recently 
questioned (Lane and Richards 1963), but one general principle seems to 
be clear: that the fossils were unstratified except in the grossest terms, 
mixed, and secondarily derived from a source unknown. Thomson noted at 
the time that there was no case of a skeleton, or part skeleton having 
been recovered from the cave in its correct anatomical disposition, 
although it has been estimated that as many as 20,000 identifiable 
specimens have been attributable to this deposit (Lane and Richards 1963).
A recent fluorine analysis of various teeth from the Wellington Cave 
material, including the dingo, Thylacoteo and Diprotodon, has shown con­
siderable disparity of the fluorine index between the canid and the 
extinct marsupials (Gill and Sinnott 1973). Gill draws the following 
conclusions: ’Fluorine analysis cannot of course provide Chronometrie
dates, but the tests reported here remove the possibility of associating 
dingoes with the extinct marsupial fauna at Wellington Caves...’ (ibid.: 
126). These observations, while probably sound, do not strictly follow 
from the sampling procedures reported. Because the fossils are unstrati­
fied Gill needs to test a substantial marsupial sample to establish its 
homogeneity for the fluorine index and then to make his comparison with 
the dingo sample.
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The fact that neither stratigraphic provenance nor the material 
condition of the dingo samples is good and clear evidence of contempo­
raneity between Diprotodon and dingo at the Wellington Caves is 
now accepted by many commentators. Krefft was right in announcing he had 
found 'an association' between the Pleistocene fauna and dingo but even 
in terms of wThat he knew of the deposit in 1870 there was hardly any 
justification for the conclusions he drew about their being synchronous. 
He was, however, responding to similar claims being made in Victoria by 
Frederick McCoy, based on material from Lake Colongulac and the Gisbourne 
Caves.
THE GISBOURNE CAVES
The caves, 8 km southeast of Gisbourne in Victoria were 'excavated' 
as a series of anastomosing tunnels in a volcanic tuff, which Gill 
estimates to have been laid down in the Holocene (Gill 1964). Overlying 
the tuff is a series of basaltic flows. Gill suggests that the caves are 
the work of 'fossorial animals'. Jack Mahoney has reinvestigated the 
fossil material, still extant in the National Museum (Victoria), collected 
by the original expedition of the Geological Survey of Victoria in 1857 
(Mahoney 1964). His assessment is that from the limited evidence the 
fauna is modern, including Saraophilus, Dasyurus, Potorous, and dingo.
If the cave had once contained stratified deposit it was not 
excavated as such. The condition of the dingo bone is light, porous, 
unstained and apparently completely defatted, with no trace of carbonate 
intrusion or encrustation. Its fragmentary condition may suggest 
disturbance by den-makers such as Saraophilus and Dasyurus. A.R.C.
Selwyn mentions that 'The roof and sides of the passages, where narrow, 
were quite smooth and polished, evidently from the frequent passage of 
the animals that have inhabited the cave',1 which would tend to support 
the above observation. It is of some interest that the bulk of the dingo 
material is juvenile (P7427-30, P22863), implying the use of the cave by 
dingo as a den.
1 From a note on the Bone Cave dated 14 Feb. 1859, quoted from Mahoney 
1964:525.
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In the light of the recency of the survival of SaroophiZus on the 
mainland (430 ± 160 in Western Australia, although possibly less recently 
in Victoria (Archer and Baynes 1972)), it is hard to see that this site 
offers much support to McCoy's contention for an indigenous origin of 
dingo. He appears to have reported these fossils as a support to the 
more provocative Lake Colongulac material, without stressing that even 
within the terms of the contemporary evidence they were no more than 
fossils of uncertain antiquity.
LAKE COLONGULAC
The Lake Colongulac specimen (NMV P7446) is part of a class of 
evidence that has provided continuing problems for palaeontologists in 
Australia. The formation of dune lunettes around many inland Pleistocene 
lakes of the eastern and central states of Australia has been the subject 
of intensive research over the last decade (Bowler et al. 1970; Gill 
1973b) . The fossil yield from these lunettes is substantial 
and includes early Plio-Pleistocene marsupial fauna, Pleistocene humans 
(Thorne 1971a, 1975, 1976) and on rare occasions canids. The secure 
dating of finds has depended on extensive as well as locality specific 
geomorphic studies. The continuing problem is to establish the genuine 
in situ status of any given specimen, in the context of thousands of 
partly and fully eroded specimens on often rapidly deflating dune surfaces. 
The penalty for failing to establish this status is likely to result in 
anomalous dating in the order of tens of thousands of years.
As far as can be ascertained from the limited evidence for the 
Colongulac canid find, it was recovered from an eroding dune soon after 
1843 by William Adney, a newly arrived settler. Possibly from the same 
dune, specimens of Diprotodon and ThyZaooZeo were recovered and it appears 
to have been McCoy who, without the benefit of any further stratigraphic 
information than that presented here, made the conceptual leap of 
associating the canid and the marsupials in time as well as space.
In a publication reinvestigating the Lake Colongulac fossil-bearing 
sites, Edmund Gill prefaced his remarks on the fossils with the following:
Many collections have been made from Lake Colongulac in the 
past hundred years, but they have all been picked up loose 
on the beach, the beds from which they came being unknown.
In order to establish the antiquity of man [sic] at this
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site, it is necessary to know
(a) from which bed or beds the fossils came, and
(b) the age of the bed or beds.
The writer (Gill) has been able to determine the former, 
and estimate the latter [l953b:36].
Gill's description of the stratigraphy of the eastern shore of the 
lake shows a fossil-bearing Pleistocene horizon called the Chocolyn Silts 
overlain by a volcanic tuff and a thicker mid-Holocene loess (Gill 1953b: 
56). He identifies fossils from the Chocolyn unit by their heavy 
mineralisation, red colour and high-lustre surfaces. Fossils deriving 
from the loess he characterises as leached, unmineralised, light, yellow, 
and with a dull surface lustre. On the basis of my examination of the 
mandible fragment P7446, I would describe it as being in poor condition, 
of an intermediate red/yellow, only partially mineralised, non-porous and 
with a high-lustre surface where it is visible. Clearly, from my 
description the specimen could be placed in either of these units, or 
perhaps in neither.
Apart from the fact that I would reverse Gill's certitude in his 
items (a) and (b), and that no one would reasonably claim to be able to 
sheet home a specimen collected 140 years ago to a specific in situ 
location within a complex of lunette units on the basis of highly subjec­
tive criteria of bone condition, the particular impasse for this specimen 
might well have been resolved by Gill's own further report on a fluorine 
test of the dentine of the lower molar (Gill 1970:181). Fitting his 
quoted values for the index with the reported values for a large sample 
of the extinct fauna from this locality ( Sinnott 1973 ) , we can agree with 
Gill that this dingo specimen is highly unlikely to be contemporaneous 
with the Pleistocene fauna (Gill 1970:181).
LAKE BULLENMERRI
Another dingo mandible (NMV P22853) collected from Lake Bullenmerri, 
Victoria, has been cited as a possible example of 'old' dingo (Gill 
1953b). As far as I am aware there are no direct claims for its associa­
tion with Pleistocene fauna, but its preservation is highly reminiscent 
of the Colongulac specimen. This robust mandible is red-stained, lustrous 
and subjectively 'quite heavy'. It has an intact pupal case in the Pj 
alveolus and its retained teeth are in good condition. In view of the
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reported presence of cow bones on this lake shore in a similar state of 
preservation (Gill 1953b:35) I am inclined to discount extreme antiquity 
for this specimen.
BUSHFIELD
At a terrace site on the Merri River near Bushfield, Victoria, Gill 
has reported the finding of dingo remains associated vTith a modern fauna 
(Gill 1953b:72). He estimated in that paper that the Tower Hill tuff from 
which the fossils derive is 'very recent', possibly in the order of 1000 
years old. A later bone carbonate date of 6605 ± 190 (Gx-151) has been 
produced on material from this faunal assemblage (Gill 1970), but the 
direct association of Cants with this assemblage can only be seen as 
problematic.
I have searched the Bushfield collection, which IS held in the 
National Museum, Victoria, but have been unable to locate dingo, or 
evidence of the registration of dingo specimens from this site.
A number of other finds of dingo in cave contexts have been identi­
fied by Gill or have been located in my search of the palaeontological 
holdings of the National Museum, Victoria. These include items from 
Bairnsdale (P21394), Murrindal (P22859-60 and P21438-45), Meredith 
(P21400), Hamilton (P21392), Warrnambool (P21374 and P22874), Cape Otway 
(P1800), Point Lonsdale (P1795-9). The absence of good provenance data 
for these specimens reduces their value for dating dingo in southeast 
Australia.
In summary, none of the 'classic' claims for Pleistocene dingo is 
supported by unambiguous evidence of stratigraphic or faunal association. 
In the context of Gill's early support for the proposition of very early 
dingo, a number of his observations are, on closer investigation, no more 
than records of dingo fossils for which there are no independent claims 
of Pleistocene antiquity. Out of respect for Gill's contribution to the 
argument concerning the dating of dingo, I would observe that his early 
position in the argument has been considerably modified by his own very 
extensive work in the Victorian fossil sites. In view of this work, a 
part of which is reported here, we are able to support, with evidence, 
Jones' observation: 'Claims for dog teeth in Pleistocene deposits have
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not been confirmed' (1970:258). If we have thus reduced the likelihood 
of Pleistocene dingo in Australia, what then, is its Holocene antiquity? 
Before we can go directly to the evidence on that matter we need to look 
at one more celebrated site.
Looming over much of the last fifteen years of academic discourse 
on dingo has been Mt Burr and the report of a find bracketted between the 
years 7030 and 8600 BP. This is in a different class of evidence to that 
announced by McCoy a hundred years earlier, because it is a result obtained 
from a stratified archaeological deposit, supported by C14 dates, controlled 
excavation and independent faunal analyses by leaders in that field. 
Unfortunately the site has remained unpublished, its two principal excavators 
having died before a full report could be assembled.
Be that as it may, the site came to be advertised in the 1960s when 
Australian prehistory was entering an expansionist phase, particularly in 
respect of the dating of human occupation of the continent. Rhys Jones 
(1968) and Duncan Merrilees (1968) had independently found theoretical 
models for the extinctions of the megafauna which involved humans as an 
instrument or catalyst in the reorganisation of that biota. The dates 
being mentioned were in the order of 20-30,000 years. At the periphery 
of these grand sweeps of the marsupialia and the continental floral 
structures was the question of the dingo, which at the time had the very 
modest oldest dates of about 3000 years (Mulvaney 1964; Macintosh 1964).
At a stroke, the Mt Burr evidence doubled that antiquity, and in the 
ambience of expansion it sank into the literature with the merest ripple 
(Mulvaney 1969). Perhaps Rhys Jones was the first to respond to the 
gentle waves of this new find (Jones 1970). In a suitably transnational 
survey of ancient canids, Jones was interested, on the dingo’s behalf, 
in an 11,000 year old dog in Idaho, USA (Lawrence 1967), some Natufian 
canids with dubious affinities (Clutton-Brock 1969), a group of early 
Japanese dogs with unknown affinities (Shikame and Okafuji 1958; Ikawa 
1964), the dogs of the Maglemosian (Degerb^l 1961), and to round it out, 
in that Indian giver, Canis lupus pallipes (Sykes). This shotgun marriage 
of dingo to the world was a celebration of that nineteenth century 
tradition in which the principals need be no more compatible than chalk 
and cheese so long as the settlement is in negotiable currency. While 
the banns had been announced the nail that fixed them to the door was 
Mt Burr; the nail proved to be neither straight nor true.
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MT BURR
An interim site report on the ’Archaeological Excavations in the 
southeast of South Australia’, under the names of T.D. Campbell, R.
Edwards and P.S. Hossfield with appendices by H.H. Finlayson (mammals),
B.C. Cotton (molluscs), F.J. Mitchell (reptiles) and D.J. Greenland (soil 
samples), was registered with the AIAS library in March 1966. In this 
report appeared the plan and a section profile (no stratigraphic detail) 
of the Mt Burr excavation. Included also were summarising tables identi­
fying excavation levels (1 to 12) and C14 dates (on charcoal) with depths, 
soil matrix descriptions, artefact types and numbers, and mammal species 
numbers.
In the discussion of the site the authors observe that below level 4 
(dated 1020 ± 40 BP, GaK 426) the soil condition changes, species numbers 
drop, so too do artefact numbers, and importantly there is an absence of 
’microliths' (except for a single specimen at level 8, dated younger than 
8600 ± 300 BP, GaK 429). Inferred depositional rates are also very 
different above and below level 4: approximately 1.2 m/1000 years and 
approximately 0.2 m/1000 years respectively.
The separate Finlayson report stressed the fact that in toto the 
mammalian fauna was modern, if in specific instances some of the species 
represented in the deposit are not recorded presently in the Mt Burr area. 
The presence of ’Canis fccmiliaris var.' is recorded for the following 
levels (dates in parentheses): surface (modern); level 1 (320 ± 90 BP,
GaK 424); level 3 (no date); level 6 (7030 ± 40 BP, GaK 428) and level 8 
(younger than 8600 ± 300 BP). Body parts and minimum numbers are not 
recorded for any species.
It is interesting to observe the homogeneity of the reported faunal 
spectrum throughout the deposit, a fact that Finlayson notes. While 
species numbers drop away with increasing depth, in fact it is not until 
after level 8 that the drop becomes pronounced (contrary to the contention 
of the authors). Across the probable discontinuity in the deposit at the 
base of level 4 there is virtually no change in the species representation, 
until, at level 9 and thereafter, a substantial decrease is registered.
If there was any independent reason to believe that the deposit was dis­
turbed, the evidence of the homogeneity of the faunal remains to level 8 
and the existence of a single microlith in that level, some 2 m below the 
microlith mass, would certainly support such a proposition.
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It is precisely such disturbance that Roger Luebbers has intimated 
is the case from his reworking of the site in 1975/6 (Luebbers pers. comm. 
1977). His outstanding section drawings (yet to be published) suggest 
that both animal burrowing and vertical infiltration of material along 
the junction between deposit and wall have occurred. A source for the 
'anomalous' inclusions below level 4 (i.e. the microlith and the dingo) 
has already been shown by the original excavators to be in the upper four 
layers.
The final interpretation of the Mt Burr stratigraphy and its material 
culture sequence is now the prerogative of Dr Luebbers. But on the basis 
of the limited analysis presented here it is reasonable to suggest that 
the provenance of material, at least between levels 4 and 8, is open to 
doubt. The most that can be said in respect of dingo in this site is that 
it appears in the uppermost layers with dates not much greater than 1000 BP.
In the light of this reassessment, Mt Burr loses its notoriety and 
joins the many archaeological sites for which dingo is an important faunal 
element.
FOSSIL DINGO AND ITS DISTRIBUTION IN AUSTRALIA
It is relevant to the surveys below to reiterate the distinction I 
have drawn between canid fossils in non-archaeological and archaeological 
sites. Dingo in the prehistoric past has lived either as a free-range 
predator or in human camps. Both populations were presumably predated by 
humans, so that dingo fossil remains in human habitation sites must be 
taken to be a priori non-homogeneous. In natural traps remote from human 
habitation it is most probable that the remains are of the free-range 
populations alone. As will be seen, there is no possibility in this 
study of distinguishing differences in the antiquity of dingo fossils 
separated into these two groups. The main justification for defining the 
populations in this way is to allow the study of possible morphological 
differences between them, which on the a priori grounds alluded to above 
may be attributable to the effects of domestication.
While I have examined some of the faunal assemblages referred to in 
the following lists, many I have abstracted from published and unpublished 
sources. Site surveys for Holocene faunal assemblages are a recent intro­
duction to the literature and as such cover selected areas of Australia.
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I have drawn on Jeannette Hope's Quaternary fossil mammal localities in 
southeast NSW and eastern Victoria (unpublished 1979), Duncan Merrilees' 
works (1968, 1979), and Elery Hamilton-Smith’s Prelimiruary review of 
fossil sites associated with Victorian Caves (ms for the National Trust 
of Australia (Victoria) 1975) . Other dingo references have been provided 
by colleagues, from readings in the general literature, and from my 
examinations of the museum holdings of the Western Australian Museum, the 
South Australian Museum, the National Museum (Victoria) and the Australian 
Museum (Sydney).
In Tables 5.1 and 5.2 I have given the barest details of provenance: 
where possible, a stratigraphic reference has been provided but often this 
is merely to the C14 date of the nearest level below the reported occurrence 
of the dingo. Bracketting dates are provided where they exist. The 
comments are also sparse: I include where the material is held, its 
reference number, who identified it, and a general indication of the body 
parts. An asterisk (*) means that the specimen(s) will be discussed in 
further detail.
DISCUSSION
It hardly needs to be said that there is a dearth of dates for non- 
archaeological dingo. This is a situation generated as much by the 
current research priorities in Australia as by the realities of the fossil 
universe. But is there a reasonable explanation of the disparity between 
the numbers of archaeological and non-archaeological dates? Dingo has 
demonstrated in the historically recent period its ability to colonise as 
wide a range of environmentally variable niches as any mammal in Australia. 
And yet because of its recency, its occurrence in stratified deposits (and 
therefore in good conditions for preservation) is highly dependent on 
progradation in these deposits. As a generality, human habitation areas 
are probably the most accessible of prograding sites; they are also the 
most consistently studied and produce, therefore, the bulk of the dated 
material. Natural traps, on the other hand, where they have not been 
accessible to either prehistoric or recent Australians, have provided 
copious quantities of fossil dingo (vide the Nullarbor). Very little of 
this material has been dated, largely because of the unacceptable losses
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of material involved in bone dating using the available technology.1 I 
have no doubt however, given the excellent preservation of WAM F6342, 
that the undated material figured in Chapter 5 is a random sample of 
fossils across the full time span of dingo’s presence in Australia.
Reference should be made to the apparent bias in this survey towards 
southern sites. This is partly a function of the intensity of site survey 
and excavation in this part of Australia, but it is not exclusively this 
fact that has produced the marked preponderance of coastal sites in which 
dingo is present. It is instructive to note that the New England Tableland 
sites are apparently devoid of dingo remains (McBryde 1974). The same is 
effectively true of the upland south-central Queensland sites (Beaton 1977; 
Morwood 1980). It is quite clear from modern evidence that dingo is a 
successful coloniser of these environments and there is no obvious reason 
why it should not have been the same prehistorically. In the southern 
highlands of NSW and Victoria, dingo has a limited presence in both 
archaeological and non-archaeological sites (Clogg's Cave, Murrindal Caves). 
This asymmetric pattern of appearances in coastal and inland sites is 
matched by the nature of the dingo represented in each. One is invited 
to compare, for example, the representation of fragmented juveniles and 
adolescents in Capertee 3, and Clogg's Cave with the appearance of adult 
partial skeletons from the coastal midden sites (Murramarang and 
Mallacoota). The evidence is certainly insufficient to allow more than 
speculation: nonetheless, whereas the inland dingo remains suggest to me 
predation of dingo by humans, the remains from a number of coastal middens 
suggest natural wastage from amongst an adult breeding population. What 
I would claim from the distributional evidence is that coastal human 
groups appear to maintain a stable community of dingoes in and around 
their occupation sites, but that this is probably not true of upland groups 
whose association with dingoes is as ephemeral as the next meal.
The paucity of archaeological dingo in Western Australia is possibly 
a function of the limited number of analysed sites. The impressive Devil's 
Lair faunal sequence contains no dingo, but then it does start after
1 The Liberation Cave specimens (WAM 76.9.384-5) were investigated for 
possible bone dating (collagen fraction) but it was assessed that more 
than 300 gm of bone would be needed, which loss (three-quarters of the 
postcranial skeleton) was considered too great to justify the 
problematic gains of a single date.
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6000 BP. The sparsity of coastal middens on the western seaboard is a 
factor contributing to the low visibilifey^of dingo as a camp follower. 
Dortch (1976) has pointed to the artefact scatter, in the stabilised 
dune fields of the southwest, which indicates a spatially extensive and 
temporally extended presence of humans in that area. The coeval presence 
of feral dingo in the same region can hardly be doubted at 3000 BP, but 
it has yet to be reported in archaeological contexts. Further north, in 
a dune blowout (Dongara-Moorer region), a single mandible fragment, burnt 
and possibly associated with both a hearth and lithic artefacts, has been 
reported (J. Glover 1975). One is left with the obvious conclusion that 
if the first appearance of dingo is on the northern coast of Western 
Australia, as hypothesised, there are some important sources of evidence 
yet to be revealed from that area.
•CONCLUSION
The introduction to this chapter on dating fossil dingo referred to 
the necessity of examining the palaeontological record for negative 
evidence in the Australian Pleistocene deposits. In the foregoing lists 
of fossil dingo occurrences my conclusion is implied, but I will make the 
point again more directly. In no case has a claimed instance of fossil 
dingo in Pleistocene contexts been substantiated by unequivocal strati­
graphic, associational, or radiocarbon dating evidence. Further, nowhere 
in the increasingly voluminous palaeontological literature have canid 
remains been reported in anything other than Holocene deposits. This 
includes the literature relating to the offshore islands of Tasmania and 
Kangaroo Island, and the continental island of New Guinea.
Dr Rhys Jones has confirmed that in none of the numerous Tasmanian 
faunal sequences he has examined have any canid remains been discovered 
(pers. comm. 1979). On Hunter Island in the Bass Strait, the site Cave 
Bay Cave, with basal dates of approximately 23,000 BP and faunal sequences 
from 23-15,000 BP and 7000 to the modern period, has produced no canids 
(Bowdler 1979). Similarly the Kangaroo Island faunal sequence, with a 
span from >16,000 BP to 10,000 BP, is devoid of dog (Hope et al. 1977).
The New Guinea evidence is strongest for Highland sites, but in none 
of the four major excavations by White (1972) have canids been found in 
anything other than the uppermost layers for which modern dates are
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applicable. The same is apparently true of the faunal sequences from 
excavations at Kiowa and Yuku (Bulmer 1964).1 The earliest dates 
for dogs from coastal Papua are in the order of 2500 BP (Bulmer 1978).
I will argue later in this thesis that no New Guinea canid material is 
referable to Australian dingo, so it may be said that these early Papuan 
dogs are irrelevant to the particular question of the dating of Australian 
dingo.
On the Australian mainland the site inventory for Quaternary deposits 
is now considerable. A brief selection of these, Devil's Lair, WA (Baynes 
et al. 1975; Balme et al. 1978), Lake Victoria, SA (Smith 1971, 1972),
Lake Menindee, NSW (Tedford 1967) and Texas Cave (Archer 1978), 
regularly demonstrate that when one looks into Quaternary sequences dingo 
is simply not there. When dingo does appear in long faunal sequences, 
for example in McEachems Cave (Wakefield 1967), Cloggs Cave (Flood 1973), 
Madura Cave (Milham and Thompson 1976) and Koonalda Cave (Thorne 1971), it 
is present only in the upper layers or as surface finds.
One conclusion is clear: the Australian fossil record is partitioned 
by the arrival of dingo. Secondly, there is the strongest evidence that 
the dingo arrived on the mainland after the sea-rise separation of the 
major islands: that is, Tasmania, at 12,000 BP (Jones 1968:198), Kangaroo 
Island at approximately 12,000 BP (Jones 1968:198), and New Guinea at 
between 6500-8000 BP (Jennings 1972). The question of first arrival 
becomes, therefore, a problem of detection within the time span of the 
mid to recent Holocene, and within the dual facies of the archaeological 
and non-archaeological fossil record.
And now for the main question: what is the date for the first dingo 
in Australia? I will take the liberty of one further procrastination 
before I give the 'considered answer' to that question. It is easier to 
identify, as I set out to, the discontinuity in the fossil record associated 
with a first appearance of dingo, than it is to make assertions about 
events that are indirectly inferred from the fossil record, e.g. a first 
date for dingo. But a first date is the imperative I have had to accept, 
albeit hedged about w7ith a few caveats which I make explicit below.
The samples of the fossil record in Australia incontestably show a 
first-date cluster slightly later than 3500 BP. In a range of southern 
Australian sites across a 2000 km east-west transect (Madura, WA, to the 
Clarence River, NSW), there are four dates to define that cluster. These
1 Also in lecture to ANZAAS, Auckland 1979.
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dates (represented by the median) are, Madura N62 (3450 BP), Fromm's 
Landing (3060 BP), Capertee 3 ("3000 BP) and Wombah (3230 BP). The 
virtual identity of these dates implies a simultaneous appearance of 
dingo along the southern and eastern continental boundary.
And now the assumptions: If (1) the first entry of dingo was a 
geographically discrete event and (2) radiation was from that point, 
through the interconnected and variable habitats of central Australia, 
we have, by analogy with 'waves', a location of the point of landfall on 
the central northern Australian coastline. If the first southward 
migration was made independently of humans it was probably rapid. So, by 
extrapolation from the southern dates, landfall can hardly have been 
before 4000 BP, indeed it is likely to have been closer to 3500 BP.
It must be clear that these assumptions are a serious departure from 
the 'certainties' of radiocarbon dates, stratified deposits and analyses 
of faunal assemblages. I have proposed the model of a radiating 'wave' 
through central Australia although I am fully aware that an earlier use 
of the same idea in respect to humans (Birdsell 1958) has generated a 
body of argument pro and con (e.g. Bowdler 1977; Birdsell 1977).
Not all of these contra arguments have relevance to the radiation 
of canids; by analogy with the question of early human fitness to exploit 
arid country resources, it might be argued that dingoes required a con­
siderable period of adjustment to develop successful subsistence 
strategies in the environmentally diverse regions of Australia. While 
this is a reasonable query, the modern experience with the spread of 
feral pig and buffalo in the north of Australia suggests, on the contrary, 
that adaptation and effective radiation is rapid. The same appears to 
have been true with the movement of fox (Vulpes vutpes) after its intro­
duction to southern Australia in 1868. In this case 70 years was 
sufficient for its diffusion 3000 km to the southwest coast of Western 
Australia (Rolls 1969).
Finally, on the question of the competition dingo might have faced 
from the indigenous carnivorous predators, there is reasonably strong 
evidence that the largest of them, Thylacinus, became extinct in those 
parts of Australia that were invaded by dingo. The period of presumed 
competition between thylacine and dingo on the Nullarbor Plain appears 
to have been less than 500 years (Milham and Thompson 1976), with the 
eventual complete disappearance of the former by 3300 BP (Partridge 1967).
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While it is an open question as to whether the dingo ’caused’ the 
extinction of thylacine (see for example Archer 1974) , it is a recorded 
fact that competition between them must have effectively ceased in many 
parts of the mainland by 3000 BP, leaving, the Australian domain open to 
the dominance of this introduced predator.
CHAPTER 6
The purpose of this chapter is twofold: to introduce at a level of 
anatomical detail a sample of fossil dingo and to assess the extent to 
which dingo morphology may have varied over the last 3000 years or so.
The frame of reference in this study will be subjective observation of 
fossil crania. The next chapter will also attack the problem of fossil 
homogeneity and variation over time, but from the point of view of metrical 
analysis. The same difficulties are confronted by both these approaches 
and can be stated quite simply. Because very few of the fossil specimens 
have been dated the total sample is essentially chronologically indivisible, 
so that assessment of variability between diachronic sub-sets of fossils is 
not feasible. If it were strictly true that there was no dating information 
at all, only the question of homogeneity could be tackled. There are, 
however, three strategically placed, dated crania amongst the early 
occurrences of dingo, namely, the dingoes from Fromm's Landing, Lake 
Milkengay, and the Thylacine Hole (F6243). If these are treated as bench­
marks for dingo cranial morphology it should be possible to relate the 
assessment of fossil homogeneity to the question of temporal variability, 
through the comparison of the dated fossils with the modern dingo population. 
In somewhat simpler terms, the method is to investigate whether fossil crania 
are basically 'the same' and then to examine the relationship of the dated 
fossils with modem dingoes. In the event that there is equality all round 
it can be said that there is strong evidence for a theory of morphological 
invariance in dingo over time. Alternatively, if either homogeneity or the 
morphological equation of early and modern dingo is not established, the 
theory would have to be rejected in favour of another presumably more 
complex description of trends in the dingo morphology.
Given the imperative to attack specific problems in theses, my detailed 
comments on dingo fossils are not intended to be comprehensive. Indeed they
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are directed to only three questions: the determination of the adult 
status of the individual, its sex, and how it stands with respect to other 
fossils. Sub-adult specimens are included in the reports that follow but 
I am less than adequately equipped to give them a full treatment. I have 
not included discussion of the complete non-metrical trait structure for 
each specimen because this would require a substantial pre-analysis of 
these traits, which is outside the terms of reference I have set myself, 
to determine their validity and relevance. Metrical data are, in a sense, 
subsumed in the multivariate analysis of the next section, so I refer to 
them here infrequently. The full data set for the fossils is presented in 
Appendix 10 and can be read in conjunction with the individual reports if 
that is thought appropriate.
With these general outlines of intent go a number of procedural 
devices for the more efficient handling of the material. The first concerns 
the splitting of the fossil sample into two groups, A and B. This division 
reflects the basic provenance differences of fossil canids in Australia. I 
alluded in the previous chapter to the possibility that morphological 
differences may occur between groups of dingoes deriving from archaeological 
and non-archaeological sites. Since, for obvious reasons, I will be 
pursuing this line of enquiry at the level of anatomical description, I 
have retained these categories in this section. I am using the following 
definitions for class membership:
1. Group A fossils are a class by virtue of their assumed non-association 
with prehistoric humans. They derive from deposits or preserving 
environments which contain no artefactual or structural evidence of 
human association. The prehistoric existence of these animals is 
assumed to have been as self-supporting individuals, which places 
them in direct linear continuity with the modern free-range dingo 
population.
2. Group B fossils derive either from human habitation sites and/or 
their associated middens, or from open areas which are thought to 
have supported a locally intense Aboriginal occupation or presence.
In the latter category I include the lunette sites from central-west 
NSW (Lake Mungo and Lake Milkengay).
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It should be recognised that I am not claiming a necessary relation­
ship between these operational categories of fossil provenance and 
distinctive morphological features in the dingo sample. The aim is to 
test the proposition that different morphologies are, in fact, predicated 
by different provenance. I should add that an important part of the 
fossil group B was introduced into this study within the last six months 
of the life of the research project. While I had examined specimens from 
the Botany Bay site BB4/- in 1976, there had been little indication until 
the excavation of the second specimen from Murramarang Point in 1979 that 
the archaeologically derived dingo was in any way different in form from 
the bulk of non-archaeological material. The subsequent ’rush' of midden 
specimens late in 1979, however, forced the alteration of both the presen­
tation of the fossil record (into groups A and B) and the explanatory 
models used in the discussion of fossil dingo as a whole. Because the 
collection of specimens continues, and because they are tending to present 
a less than coherent morphological picture, I have to say that results to 
be reported here can be no more than pointers to a theory which will no 
doubt be refined with further work.
Another question which needs clarification concerns the procedures 
for dealing with anomalous dingo or non-dingo inclusions into the fossil 
record. Most often, anomalous specimens have appeared in non-depositional 
environments such as cave surfaces, but some also have been excavated from 
cave fills and coastal dunes. The necessary exclusion of non-dingoes from 
this study has been a considerable test of the anatomical criteria 
developed for identifying dingo. The natural response to 'odd* looking 
fossils is a rough test for modern dingo characters and the exclusion of 
the specimen if it has the dual property of looking unlike dingo but quite 
like a European introduced breed. The risk one takes of underestimating 
the fossil dingo variability by such a pre-analysis screening of material 
is the price paid in the early stages of dingo morphological study. The 
procedure is, however, iterative and therefore self-improving, as the 
following three case studies of anomalous fossils show.
WAM 60.8.5 was taken in a surface collection of material from Dingo 
Cave in Western Australia. The cave has yielded at least six dingo crania 
which have been described in the following specimen reports. The specimen 
is an adult of indeterminate sex, absolutely small, with cresting and 
dental features quite remote from dingo standards. The cranium has no
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features diagnostic of dingo, but a shield-like prominence bounded by the 
external frontal crests suggest a close similarity to a number of European 
'toy* dog breeds. The superficial bone condition of all the canid material 
from this cave is similar, but this cannot be taken to imply synchronicity 
for the collection. Overall I have had no hesitation in rejecting this 
specimen, with possibly the strongest grounds for the decision relating to 
my inability to judge the sex of the individual. It was not a problem of 
deciding between equally represented male and female characters: the 
specimen had neither.
The second specimen has been the subject of considerable interest 
because of its provenance in an eroding dune midden on Bruny Island 
(Tasmania). It has already been reported that no canid remains referable 
to dingo have yet been located in Tasmania. When the specimen was excavated 
and returned to the ANU by Dr Betty Meehan in 1979, I wrote an analysis of 
the cranium directed to the particular question of its dingo status.1 
Amongst the issues raised in that report were cranial gracility, posterior 
cranial crest reduction, postcranial reduction, the absolutely small (out 
of range) dentition, upper tooth crowding, and the absence of any dingo 
diagnostic traits. At that time no case of modified dingoes had been 
accepted into my study, so these criteria seemed to me to be reasonable 
grounds for rejecting this as a dingo, or even a dingo hybrid. Meehan, 
as the excavating archaeologist, was prepared on the basis of the strati­
graphy to accept that this could have been a European introduction, if 
that was the osteological opinion of its status. A provisional date on 
charcoal taken from below the skeleton gave a modern date which was again 
taken as support for the above assessment. While I still support the 
conclusion that this is a dog unrelated to dingo, it has become clear that 
the osteological grounds for assessment of status need to be more carefully 
argued, especially where size is a major factor in the argument.
The third specimen provides an interesting amplification of this point. 
In 1976 I rejected specimen Mur 01 as non-dingo; in 1980 I have had to 
revise this assessment on the grounds of a rewritten set of criteria for 
archaeologically derived canid remains. The substantially complete 
skeleton was excavated from an upper section of an eroding face of the
1 Meehan, Gollan and Brown 1979 (unpublished ms).
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Murramarang midden (NSW) by Dr Ron Lampert in 1964. Lampert, in his 
description of the excavation,1 had expi^essed doubts about the antiquity 
of the specimen due to the presence of a button in the sandy matrix 
infilling the skeleton. My first examination of the articulated skeleton 
in the Shellshear Museum had noted the sub-adult condition but had mis-read 
the skeletal gracility and developmental tooth crowding as evidence of a 
European breed. A re-examination of the specimen in 1980 has confirmed 
what Macintosh had stated earlier (to Lampert) that the teeth were consis­
tent in form and size with modern dingo. The postcranial gracility, which 
Macintosh had not commented on, can now also be seen to be consistent with 
the fossil group from similar NSW south coast archaeological contexts.
This last case study has not been included as a cosy live-and-learn 
story, but rather as an indication of the current immaturity of dingo 
morphological research in Australia. On this most basic question of ’when 
is a fossil a dingo?’ not only have there been no guides for solution, but 
the number of people who would reckon to have sufficient experience with 
dingo crania to attempt to approach the question with some confidence is 
probably less than half a dozen. And still the question remains: would 
these confident few accept common criteria for their judgments? 
Notwithstanding the now considerable metrical and non-metrical data on 
dingo, and the appreciation of the role of sex in determining form, a 
number of sources of variation in dingo continue to cloud the issue. 
Firstly, with the discovery of possible domestication effects in part of 
the fossil sample, the formerly clear-cut distinctions between European 
domesticates and dingoes are no longer quite so easy to detect. Secondly, 
it has become increasingly clear that, at the detailed level of anatomical 
trait structure, regionality is a prime source of variation. Thirdly, and 
as this section demonstrates by example, time variation in the fossil 
record is by no means fully documented. In the absence of an established 
method of approach to these distinct osteological problems I have borrowed 
from human studies the principle of double talk, or more specifically, I 
make the subjective barrage precede the statistical charge. This, and 
the next chapter will follow this duality.
1 Included in the N.W.G. Macintosh papers.
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FOSSIL SPECIMEN REPORTS
A number of shorthand trait formulae appear in the text. Keys for 
decoding are as follows:
Suture closure:
1 is scored when an external cranial suture is closed for more than 
half its length, otherwise scored 0. M represents missing data. The 
order of the sutures scored is: intersphenoid synchondrosis, occipito- 
sphenoid, spheno-squamous, occipito-interparietal, maxilla-premaxilla, 
lacrimal, interfrontal, squamous-zygomatic (within the arch), maxilla- 
palatine, fronto-parietal, squamous-parietal.
Tooth wear:
Scores are made according to the criteria set out in Appendix 
The range is 1 to 5 with M scored where the tooth is either missing or 
damaged in such a way that attritional wear is indecipherable. The order 
of scoring is the order of the dental arcade taken from the first incisor 
to the last molar.
Reference is occasionally made to upper tooth crowding. The 
operational definition of crowding I have used is when P2 and P3 have any 
overlap of their projections onto the palate mid-line. This assessment 
is non-metrical in character and at the subjective level involves 
estimating whether an angular rotation of P3 is a result of crowding by 
either P2 or P4 or is inherent in the shape of the palate.
Occlusion is described as 'good' when the articulated mandible 
produces occlusion at the incisors. No estimate is made of the occlusion 
of any of the cheek teeth.
Personal age:
The estimate of personal age is, in this study, merely an assessment 
of adult status. In sub-adults dental eruption times provide quite good 
controls for assessing the age of individuals up to about 8 months 
(Malenby 1921), and postcranial epiphyseal closures are useful up to
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about 12 months (Smith and Allcock 1960; Schlotthauer and Janes 1952; 
Macintosh 1975) . My requirement is to identify individuals in whom major 
cranial development has ceased, and this is some time beyond the effective 
range of these ageing methods. A separate study would be desirable to 
ascertain when cranial development is complete, and would presumably 
include data from cementum ring analysis. No such study has been published 
for dingo. I have therefore retreated to a dingo-specific procedure for 
defining adulthood, which includes the assessment of the following 
elements: the closure of both, at least, the spheno-squamous suture and 
spheno-occipital synchondrosis, the complete eruption of the permanent 
dentition with no evidence of developmental crowding in the upper tooth 
row, the final closure of the upper canine alveolus on the tooth, a clear 
sign that the external frontal crest has fused on the mid-line and has 
started to migrate anteriorly, and evidence that the postorbital processes 
are beginning to recurve and form a pronounced lateral apex. In the 
absence of direct evidence I would guess this morphological condition to 
appear in individuals 1% years old.
Sex:
The assessment of sex is two-fold. A preliminary subjective assess­
ment is recorded mostly with accompanying pointers as to why the decision 
was made. These shorthand pointers refer to morphological features 
discussed in full in Appendix 2. The 'analytic test' refers to the result 
obtained from a Principal Components analysis on the separated fossil 
samples. Appendix 5 gives these in detail. The figures given as a ratio 
refer to the relative strengths of 'maleness' and 'femaleness'. For 
example, 5:1, M is a very 'male' male, and 2:4, F is a moderately 'female' 
female. For reasons outlined in pages 27-9, the final designation of sex 
is that provided by the analytic test.
Photographs
All plates representing the three views of the cranium have been 
prepared with the implied scale, 2/3 of real life.
GROUP A FOSSIL DINGO (NON-ARCHAEOLOGICAL SPECIMENS)
SPECIMEN REPORTS WITH ACCOMPANYING PLATES
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IDENTIFICATION: WAM 76.9.384
Site and provenance: Liberation Cave, Augusta, WA. Source, K. Gollan in 
September 1976. Collected on the surface beyond the light zone 
in this pit trap. No date.
Specimen: A full skeleton, with baculum.
Personal age: Suture closure (1 1 1 1 0 0 0 0 0 0 ) .  All postcranial 
epiphyses are fused. Estimated age is > 1%  years.
Sex: The presence of an os penis removes the need to debate the sex of 
this individual. It is worth pointing out, however, that this 
specimen could serve as a model for highlighting male characters. 
Of particular interest are the frontal development in the post­
orbital constriction, the mastoid-nuchal prominence, the high 
sagittal crest development, massive bullae, substantial upper 
and lower canines, and the strong development of the maxillae in 
the region of the molars and the carnassial, P4 . The analytic 
test for sex is 4:2 M.
Teeth: Tooth wear, upper (M 4 3 3 3 3 3 3 4 4), lower (M 3 3 4 3 3 3 4 4  
4 4). Occlusion is good. An interesting feature in this den­
tition is the presence of heavy chipping in the upper and lower 
premolar series. In contrast occlusal (abrasive) wear in the 
molars is relatively light.
Comment: Just as this individual is a classic male, it is a classic dingo. 
In its conformation all points are in harmony with the best 
examples of dingo in the modern series. Apart from the details 
of its non-metrical trait structure (see p.371) the points worth 
noting are: the modest dorso-ventral development of the cranium 
(elsewhere described as ’flattened' (Clutton-Brock 1975), a 
concave sagittal profile, well inflated but undished frontals, a 
full recurve on the postorbital process, external frontal crests 
fused on the mid-line anterior to the fronto-parietal suture 
(bregma), interorbital width approximately the same as the width 
of the postorbital constriction, non-keeled bullae with high 
tympanic summits, a clearly defined pre-bulla notch, and in the 
face, a bifurcated premaxilla process, a cheek tooth row with a 
moderate curvature not indented at PJ, a relatively narrow palate 
at its minimum, a palate length no greater than the tooth-row 
length (V3<V5), the absence of a cusp at the staphlion, and in 
the mandible, a pronounced diastema at P2 /P3 , strong massateric 
cresting and a strong recurve on the ascending ramus. Some of 
the above features are variable in the dingo population as a 
whole, but this individual expresses admirably a catalogue of 
characters regularly found in that population.
A point of further interest in the postcranial skeleton is 
the osteoarthritic condition of the femoral head and acetabulum.
I believe this is the only dingo specimen I have examined with 
this condition.
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IDENTIFICATION: WAM 76.9.385
Site and provenance: Liberation Cave, Augusta, WA. Source, K. Gollan in 
September 1976. Collected on the surface beyond the light zone 
and 5 m from specimen WTAM 76.9.384. No date.
Specimen: A full skeleton, with baculum.
Personal age: Suture closure (1 1 1 0 0 0 0 0 0 0 ) .  All postcranial 
epiphyses fused. Estimated age >1^ years.
Sex: The presence of the os penis gives the certain designation of male.
As with the previous specimen (WAM 76.9.384) this individual has 
excellent male conformation. The analytic test for sex gives 
5:1 M.
Teeth: Tooth wear, upper ( 4 3 3 3 2 3 3 3 3 3 ) ,  lower (M 4 4 3 3 3 3 3 3
3 3). There is minor chipping on the incisors and a lower canine. 
Occlusion is good.
Comment: The presence of two equally well-preserved male dingoes, in close 
proximity in the dark zone of a natural pit trap rather suggests 
they went there together and for reasons agonistic. Whatever they 
might have felt about their misfortune to perish in this unpleasant 
environment, they have obliged us by providing arguably the best 
fossil skeletons so far recovered of non-archaeological dingo.
This younger animal is appreciably larger than the first 
specimen. It follows it, however, in fine detail in its dingo 
characters.
PLATE 6.3 
WAM 60.8.4
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IDENTIFICATION: WAM 60.8.4
Site and provenance: Dingo Cave, 300 m southwest of Strong's Cave, Augusta, 
WA. Source, R.M. Howlette on 3 July 1960. Surface collection.
No date.
Specimen: A damaged cranium, no mandible, a full dentition except for a 
broken C1. No postcranials.
Personal age: Suture closure (1 1 1 1 0 0 0 M 1 0 ) .  Estimated age 
» 1% years.
Sex: Subjective estimate is female on the basis of overall size, the
reduced development of the frontals posterior to the postorbital 
processes and the mastoid-nuchal reduction. The upper dentition 
is relatively large, particularly the canine. The analytic sex 
test gives 2:4 F.
Teeth: Tooth wear in this specimen is unbalanced: anterior attrition is 
strong and in the premolar and molar series, moderate. The 
extant canine was almost certainly broken with subsequent rapid 
wear of the stub. This form of unbalanced wear is not uncommon 
amongst this forest population and is in contrast to a reverse 
wear pattern amongst desert groups. The wear formula is 
( 4 4 4 B M 3 3 3 3 3 ) .
Comment: In general this specimen conforms well with dingo. The absence 
of a clearly defined cingulum ridge appears to be a local 
phenomenon in this southwest group. The further absence of a 
bifurcated premaxillary process is again locally common.
There is a generalised depression in the lateral, left orbit 
ventral to the postorbital process.
This mature female cranium is a useful comparison with WAM 
76.9.384, to highlight the sexual dimorphism in dingo. I have 
taken the usefulness of the same subjective criteria in sexing 
both fossil and modem series to be an important demonstration 
of morphological continuity in dingo over time.
To start with, it is necessary to re-iterate that the basic 
difference between the sexes is size dimorphism. There are, 
however, a number of standard shape differences (which even in 
this damaged cranium) show up quite clearly. They are as follows:
1. The length of the frontal bones (arrowed) in the postorbital 
constriction is relatively reduced in females. This tends 
to make the angle they present to the mid-line axis (dorsal 
view) greater than in males. The width across the postorbital 
processes relative to the total skull length is not sexually 
diagnostic.
2. The bullae are smaller in females than males. This is usually 
expressed in total length, but also the impression is given 
that the between-bullae width is greater in females.
3. The combined development of the nuchal prominence at the 
mastoid process and the lateral and tabular strength of the 
zygomatic process of the squamous is less in females. This
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IDENTIFICATION: WAM 63.7.31
Site and provenance: Yallingup Cave, Augusta, WA. Source, D. Williams on 
1 July 1963. Excavated from the Amphitheatre floor, Pit E in the 
top 6" of black cave earth. No date. This excavation was carried 
out under the auspices of the Western Australian Museum but with­
out the direct participation by them.
Specimen: Part skeleton: cranium without face; right maxilla fragment with 
teeth in position; both mandibles; both front limbs without 
humerus; an almost complete vertebral column.
Personal age: Suture closure (1 1 1 1 M M 1 M 0 0 ) .  Estimated age >1^ 
years.
Sex: On the basis of size alone one could not avoid an assessment of male 
for this specimen. The frontal development in the postorbital 
constriction and the mastoid-nuchal prominence accord with this 
designation.
Teeth: The maxilla fragment containing M2, M 1 , P*4 and P2 intact is
undoubtedly associated with the cranium, mandible and postcranials. 
The tooth-wear formula for the upper dentition is (M M M M M 3 M 
3 3 4 )  and for the lower dentition is ( 3 3 3 3 2 3 4 3 4 4 4 ) .
The M-1 cingulum ridge is heavily defined.
Comment: This is the largest dingo specimen I have handled and is,
incidentally, on a number of dimensions, well within the range of 
Indian male Cccnis lupus pallipes. As far as I am aware it 
represents the largest specimen yet recorded. Despite its size 
it retains a fidelity to male dingo characters. The particular 
disposition of the nuchal and sagittal cresting in relation to the 
brain case, the concavity of the mid-line profile at the bregma, 
and the posterior development of the frontals in the postorbital 
constriction are all typically dingo.
The mandibles are particularly impressive in this specimen.
The considerable depth of the horizontal ramus at M]_ is unusual 
in dingo, which tends not to express robusticity in the dorso- 
ventral aspect of the ramus. In other respects the even dispo­
sition of the teeth in the mandible and the lack of hard curvature 
in the tooth row are good dingo characters.
While this specimen sets the extreme upper range for dingo 
on many dimensions, it retains dingo-like proportions. It might 
well be argued from this that the adaptive modifications in the 
cranium to the feral habit are independent of the absolute size 
of the individual. I would not like to further speculate on the 
reasons for this, but certainly this sort of finding would not be 
considered typical of other wild populations, for example wolf 
(Stockhaus 1965).
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IDENTIFICATION: WAM 72.9.26
Site and provenance: Giant's Cave, north end of the doline, Augusta, WA.
Source, P. and J. Caffyn and B. Weaver on 3 August 1972. Surface 
collection. No date.
Specimen: A face without zygomatics. No postcranials.
Personal age: On the basis of the palatine-maxillary suture and tooth wear, 
age estimate is >1^ years.
Sex: An estimate is not possible due to the absence of the posterior
cranium. Nor is an analytic test available given the parts present.
Teeth: The tooth-wear formula is (M M 3 3 M M 3 3 3 3). There is no tooth 
crowding as such, but the premolar line is unusually indented 
anterior to P3. This is an atypical dental arcade for dingo.
Comment: The non-metrical configuration of this facial fragment is standard 
for dingo but a number of metrical features are quite unusual. It 
is very rare in dingo for the mid-line distance prosthion-staphlion 
to be greater than the distance prosthion-posterior M2. In this 
specimen it is appreciably so (88:87). Further, the ratio of 
minimum rostral width to palate length is at the maximum end of 
the range for dingoes (0.37).
The combination of atypical features in this individual is 
somewhat provocative, but I would not be prepared to deny it dingo 
status in the light of the prime dingo characters is possesses, 
that is, the bifurcated premaxilla and a well-formed M 1 cingulum.
WAM 71.3.12
PLATE 6.5 
WAM 72.9.26
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IDENTIFICATION: WAM 64.2.4a
Site and provenance: Cave (unnamed) 1^ miles west of Strong's Cave (on the 
beach road), Augusta, WA. Source, A. Saar and W.H. Butler on 
1 February 1964. Surface collection. No date. This is the 
first of four numbered crania from this cave. A fifth unmatched 
mandible is also recorded.
Specimen: A face with right frontal intact. Teeth represented are I3C,
P4 , M 1, M2. No mandible is present.
Personal age: There is no useful suture closure information for this
specimen. The general impression is, however, that of an adult.
The external frontal crest on the mid-line has migrated to a 
position anterior to the bregma which is good evidence in support 
of the above.
Sex: There are no adequate criteria for a subjective estimate of sex.
Tooth size and palatal dimensions imply male, but I am unable to 
offer this as strong evidence of sexual status.
Teeth: The tooth-wear formula is (M M 3 3 3 M M 3 3 3). The M 1 cingulum
ridge is not strong but has been scored as present. The dentition 
is robust but uncrowded in the palate.
Comment: The absence of the cranial parts posterior to the fronto-parietal 
suture (dorsally) and the intersphenoid suture (ventrally) prevents 
much discussion on this specimen. As is commented upon elsewhere 
(p. 99) the cranial features that distinguish dingo from European 
breeds are also diagnostic of the sex of the individual, and in 
this case, they are in the main lost. On the basis of the palate 
and dentition alone there is no reason to doubt the authenticity 
of this dingo.
PLATE 6.6 
WAM 64.2.4A
Ill
IDENTIFICATION: WAM 71.3.12
Site and provenance: Surface float, deflating dune surface of the 'Pinnacles 
Desert', Moorer-Dongaro region, WA. Source, A. Marshall in February 
1971. This specimen is of some interest because it is nominally 
associated with a group of chert artefacts eroding from the dune. 
Further, it shows evidence of burning. I have been unable to 
discover whether the bone was associated with a hearth, so the 
cause of burning is not necessarily related to human activity.
Specimen: Mandible fragment.
Personal age: Probably adult.
Sex: Unknown.
Teeth: The single tooth, right Mj, in situ, is heavily cracked above the 
cemento-enamel junction with partial loss of enamel and dentine. 
Tooth wear is not open for assessment. The cemento-enamel junction 
length of this tooth is 19.0 mm, which is low to mid-range for 
arid country dingoes.
Comment: With this fragment of mandible there is no way of assessing its
dingo status. The slim evidence of its association with Aboriginal 
artefacts, its burnt condition and its general dimensions could be 
considered partial confirmation of dingo status. In view of its 
single metrical dimension I would not expect the piece to figure 
prominently in any morphological argument.
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IDENTIFICATION: WAM 64.2.Ac
Site and provenance: Cave 1^ miles west of Strong’s Cave on the beach road, 
Augusta, WA. Source, A. Saar and W.H. Butler on 1 February 1964. 
Surface collection. No date. Specimens from this collection are 
all covered with a dark cave soil.
Specimen: A substantially complete cranium with loss of the lateral
extremities of the zygomatic arch. Mandible is present. No post- 
cranials.
Personal age: Suture closure (0 1 1 0 0 0 0 0 0 0 ) .  Estimate of age is 
>i\ years.
Sex: Subjective assessment is female on the basis of gracility, the frontal 
reduction in the postorbital constriction and the small canines.
The mastoid-nuchal prominence is marked but is offset by the 
vertical rise and curvature of the parietals at the point of 
maximum cranial breadth. The analytic test gives 1:5 F.
Teeth: Tooth-wear formula is (M M 3 3 M M 3 3 3 M) for the upper dentition 
and ( M M M M M 2 3 3 3 3 M )  for the lower. The M1 cingulum ridge 
is poorly developed but has been scored as present. The dental 
occlusion is good. There is no tooth crowding.
Comment: Cranial cresting is not strongly developed in this specimen
which is an indication of skeletal immaturity. The signs are, 
however, contradictory. Partial closure of the occipito-sphenoid 
suture together with considerable nuchal development indicate 
this individual is no longer adolescent. On the other hand the 
failure of the frontal crests to fuse on the mid-line, together 
with the relative underdevelopment of the sagittal crest, suggest 
immaturity.
The gracile face of this individual is consistent with its 
designation as female. The general non-metrical conformation of 
this specimen is typical of dingo.
PLATE 6.8 
WAM 64.2.4C
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IDENTIFICATION: NMV FC 01
Site and provenance: Fern Creek Cave, Nelson, Victoria. Source, Wakefield 
(1966). Surface collection from the collapsed section of the cave. 
No date.
Specimen: A broken cranium with mandible. Frontals and zygomatics lost.
Personal age: Suture closure (01 1 1 0 0 M M 1 0 0 ) .  Estimated age >1^ 
years.
Sex: Subjective assessment of sex is female. The reduced posterior cranium 
cresting, the (apparently) reduced caudal development of the 
frontals in the postorbital constriction, and the very modest upper 
teeth dimensions are the basis of this assessment. The analytic 
test of sex is 5:1 F.
Teeth: Tooth wear, upper ( M M M M M 2  2 3 3 3), lower ( M M M 2 M M M 2  3 
3 M). There is no tooth crowding and occlusion is good.
Comment: I have included this specimen to highlight the difficulties one
faces with some of the fossil material taken from undated contexts.
The calvarium shape suggests this is not a dingo, or at least 
not a pure dingo. It is quite uncharacteristic of dingo to 
exhibit a maximum cranial width of the same order as the width 
across the mastoid processes (58:64 mm). In addition the 
cranial width at the fronto-parietal suture in this specimen 
(49 mm) is greater than that of much larger individuals (cf. 
BB4/G5B). While a relative expansion of the brain case in this 
area is typical of females, in this case it can only be des­
cribed as atypical even of large dingo females.
Compounding the atypicality of this individual is the shape
and size of the sagittal crest. While linear profiles are not 
unknown amongst older male dingoes and immature individuals, 
convex profiles are quite unknown in adults of either sex.
An element in this specimen does indicate dingo, namely the 
M 1 cingulum ridge which is sufficiently clear to be scored present. 
Similarly the bullae are reasonably generous and quite within 
dingo ranges. A possible compromise, therefore, is dingo hybrid.
It might be pointed out, however, that the only interest I have in 
such hybrids is to detect them so they can be excluded from further 
consideration.
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IDENTIFICATION: WAM 62.9.5
Site and provenance: Sinkhole 2 miles off no.3 track, Cape Range, NW
Cape, WA. Source, P. Cawthom with the WASG on 11 August 1962. 
Surface collection. No date.
Specimen: Damaged cranium, with right mandible. Losses include zygomatic 
bones and most of the teeth; I3, M 1 and M2 are present. The 
palatine bone is damaged at the staphlion. The posterior part 
of the ascending ramus has been lost from the mandible, otherwise 
it is substantially complete. No postcranials.
Personal age: Suture closure (Ml 1 0 0 M 0 0 0 0 ) .  Estimated age >lh 
years.
Sex: The initial assessment is male on the basis of frontal development. 
Overall gracility suggests, however, this is more likely to be 
female. The analytic test could not be included because of 
insufficient data.
Teeth: Postmortem erosion and spalling of the molar's enamel reduce the 
effectiveness of metrical analysis. There are no visible patho­
logies. The upper wear formula is (M M 3 M M 3 M M 3 3) and 
lower formula is ( M M M 3 M 2 M 3 3 3 M ) .  Molar wear is medium 
category 3. There is no premolar crowding and occlusion is good.
Comment: The conformation of this specimen with dingo is in general good.
The frontals are strongly developed, the posterior cranial cresting 
less so.
This is an important specimen for its value in comparison 
with non-arid fossil dingo. Perhaps most interesting is that 
while it exhibits in its general features the dingo cranial morpho­
logy, it is overall a gracile specimen. This is most obvious in 
the face which is reduced in its depth and palatal width, and in 
the cranial cresting which is not so much reduced as refined. 
Noteworthy also is the retention of massive bullae in an otherwise 
gracile basicranium.
PLATE 6.10 
WAM 62.9.5
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IDENTIFICATION: WAM 64.2.4d
Site and provenance: Cave, 1^ miles west of Strong’s Cave on the beach
road, Augusta, WA. Source, A. Saar and W.H. Butler on 1 February 
1964. Surface collection. No date.
Specimen: A partial cranium; loss of most of the frontals, occipital bone 
and parietals. The zygomatics have been lost as well as the 
bullae summits. No mandible is present. No postcranials.
Personal age: Suture closure (0 1 1 M 0 0 M M 0 0 ) .  Estimated age is 
>1% years.
Sex: Subjective assessment is male. The sexing information is limited for 
this specimen, but taking the mastoid-nuchal prominence, and 
general robusticity together with the large dentition, there can 
be some confidence in the designation.
Teeth: The tooth-wear formula is (M M 2 M M M M 2 2 M). This minimal 
wear is interesting in view of the reasonable belief that the 
individual was fully adult at death. It also contrasts with the 
other specimens from this cave which exhibit heavy anterior tooth 
wear in similarly aged individuals.
The M 1 cingulum ridge is poorly developed, sufficiently so 
for it to have been scored absent. The four specimens from this 
cave have all failed to demonstrate this diagnostic dingo feature 
in anything other than an ambiguous form.
Comment: This heavily damaged cranium is suggestive of the basic form 
exhibited by other specimens from this locality. While I am 
reasonably confident this is a dingo, it in fact offers limited 
evidence in support either of its status or its true morphological 
character. Perhaps its most interesting feature is a somewhat 
atypical upper tooth row. The curvature is strongly marked but 
is not pronounced, as is common, by an indented maxilla at P^/P^.
PLATE 6.11 
WAM 64.2.4D
116
IDENTIFICATION: WAM 65.12.104
Site and provenance: Dingo Cave, Witchcliffe, WA. Source, P.J. Bridge 
in 1963. Surface collection. No date.
Specimen: A complete skeleton, lacking the left tibia and a number of 
metapodials. The cranium has a damaged face, with loss of the 
nasal bones. The right zygomatic arch has also been lost. The 
cranium has apparently been used as an identification specimen 
within the Museum.
Personal age: Suture closure is ( O i l  1 0 0 0 0 0 0 ) .  Estimated age is 
>ll'i years. There are no epiphyses open in the long bones and the 
pubic symphysis is closed.
Sex: The subjective estimate of sex is female. The nuchal-mastoid promi­
nence and the frontal development in the postorbital constriction 
are unambiguously female. The analytic test gives 2:4 F.
Teeth: The tooth-wear formula is, upper ( 3 3 3 3 2 2 2 3 3 3 )  and lower 
( M M 3 3 3 2 2 3 3 3 M ) .  The left upper tooth row is crowded at 
P2/P3. Thete is some alveolar resorption on both sides at I3, 
on the posterior root of left M2 and on the anterior root of 
right P3.
Comment: On the whole I see this as a good representative of female dingo, 
with an overall conformation on non-metrical traits.
PLATE 6.12 
WAM 65.12.104
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IDENTIFICATION: WAM 64.2.4b
Site and provenance: Cave, lh miles west of Strong's Cave on the beach
road, Augusta, WA. Source, A. Saar and W.H. Butler on 1 February 
1964. Surface collection. No date.
Specimen: A complete cranium without mandibles. No postcranials.
Personal age: Suture closure ( 0 1 1 0 0 0 0 0 0 0 ) .  Estimate of age is 
>l\ years.
Sex: Subjective assessment is male. The robust dentition and equally
robust posterior cranial cresting is strongly indicative of males; 
the frontal development in the postorbital constriction is again 
clearly defined and unambiguously male. The analytic test gives 
3:3 M.
Teeth: Tooth-wear formula is (4 4 3 3 M 2 3 3 3 3). There is marginal 
tooth crowding at P2 and P3 in an otherwise well-proportioned 
palate. This would appear to be primarily a function of the size 
of the cheek teeth which are very large for an individual of 
modest overall dimensions. The cingulum is poorly defined but 
has been scored present.
Comment: There can be no doubt this is a well-formed and elegant example 
of dingo. The specimen highlights the principle that the dingo 
archetype is most strongly exhibited by robust males, even young 
ones.
It is worth comparing this specimen with WAM 76.9.384, also 
a well-formed male. The differences between them are largely to 
do with their respective skeletal maturity. Relatively massive 
bullae are a feature here. The palate is also not fully developed, 
with both tooth crowding and possibly the mid-line length/tooth- 
row length ratio (which is greater than 1) suggesting a develop­
mental trait not previously reported. I will refrain from 
cataloguing the obvious similarities between the two specimens.
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IDENTIFICATION: NMV McE 01
Site and provenance: McEachern's Cave, Nelson, Victoria. Source, N.
Wakefield (1967). Specimen from the top black soil layer (0"-14"). 
In reworking this cave J. Hope has said the following of the 
dating: 'There is now a series of C14 dates for the sequence at 
McEachern Cave. The topmost unit, Wakefield's black sand, has a 
provisional date on charcoal of 2000 BP. This unit is clearly 
distinct from an early Holocene sequence of red and brown sands 
the base of which is dated to between 9-12,000 BP' (Hope 1979 
pers. comm.). It is a reasonable assumption therefore, that this 
specimen is not more than 2000 years old; it may be less.
Specimen: A fragmented cranium with losses in the face, the zygomatics, 
and the teeth C, P1, P3.
Personal age: Suture closure (1 1 1 0 0 0 0 0 0 0 ) .  Estimated age is 
>1% years.
Sex: The initial subjective sex assessment is male. The basis for this is
the general robusticity of the posterior cranium. Overall, however, 
this a small individual which may account for the contrary metrical 
assessment of female. The analytic test for sex is 2:4 F.
Teeth: Tooth wear, upper ( M M M M M M 3  3 3). There is no upper tooth 
crowding.
Comment: This is the best preserved specimen of at least seven individuals 
from this cave deposit. The importance of this non-archaeological 
deposit can hardly be doubted given that it runs from at least 
15,000 BP to the recent past, and includes a substantial species 
list (approximately 50). There is little doubt that the dingo is 
well represented in the uppermost levels of the deposit, although 
only this single specimen is figured here. It would also appear 
that these are free-range dingo fossils. The comparison between 
this specimen and the dingoes of the southwest of Western 
Australia, and the eastern facies represented at Kurnell (BB4/- 
etc.), is worth noting. In general terms there are no differences 
in the overall organisation of the cranium. The males are large, 
heavily crested, with high frontals and massive buttressing above 
the upper molar series.
It is possibly true that eastern (or more properly non-western) 
dingoes tend to have more robust faces and higher cranial vaults 
than the western facies. This specimen and FC 02 should be 
compared with WAM 76.9.384 on this point.
The two points in this partial cranium worth noting are the 
large and elevated bullae, and the substantial sagittal and nuchal 
cresting. Both are prime markers of modem dingoes.
NOTE: on a re-examination of this collection in 1979 I discovered 
that a nearly complete face I had previously identified as a second 
individual is, in fact, part of this cranium. The photographic 
record was only partially updated to include my reconstruction of 
the cranium. The metric analysis was, however, adjusted to include 
the facial dimensions made available by that reconstruction.
PLATE 6.14 
NMV McE01
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IDENTIFICATION: WAM 60.8.1
Site and provenance: Dingo Cave, 300 m southwest of Strong's Cave, Augusta, 
WA. Source, R.M. Howlett on 3 July 1960. Surface collection.
No date.
Specimen: An almost complete cranium. Tooth loss is I1, I2, C1, P 1, P2,
P3. No mandibles or postcranials.
Personal age: The absence of any suture closure, minimal tooth wear, and 
the rudimentary cresting suggest adolescence. An age estimate is 
between 9 and 18 months.
Sex: Subjective assessment is male on the basis of tooth size, bullae
development and the mastoid-nuchal prominence. There is no analytic 
test available for sub-adults.
Teeth: Tooth-wear formula is (M M 2 M M M M 2 2 2). There is no mandible 
for this individual. The minor premolar crowding is related to 
the immaturity of the maxilla.
Comment: The absence of a bifurcated premaxilla and the poorly developed
M 1 cingulum ridge throw some doubt on the status of this individual. 
Its unmarked cranium does not suggest great antiquity in a cave 
environment that has for other specimens resulted in considerable 
breakage. I am not prepared, however, to deny it dingo status 
because it does conform generally with adolescent dingo morphology.
In terms of developmental traits this specimen provides an 
interesting comparison to a number of other adolescent crania e.g. 
Fromm's Landing dingo (which is younger), WAM 65.12.8 (approxi­
mately the same age), and WAM 60.8.2 (which is older). Four 
points worth observing in developmental dingo morphology are:
1. the palate shape changes from strongly curved tooth rows 
towards a more linear row line;
2. the migration of the external frontal crests until they meet 
in the mid-line anterior to the fronto-parietal suture 
(bregma);
3. the progressive changes in the posterior sagittal crest which 
even at this individual's age is well elevated;
4. the relatively little change in the absolute size of the 
tympanic bullae.
PLATE 6.15 
WAM 60.8.1
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IDENTIFICATION: WAM 65.12.8
Site and provenance: Mammoth Cave, Augusta, WA. Source, D. Merrilees on 
31 January 1961. Surface collection near the entrance. No date.
Specimen: A damaged cranium with losses of the premaxilla, zygomatic
arches, and the left postorbital process. P4 and M2 are present. 
No postcranials.
Personal age: The absence of suture closure, minimal tooth wear and
rudimentary cranial cresting suggest adolescence, with an age 
estimate between 9 and 18 months.
Sex: A subjective assessment is male, but I regard this as not much better 
than a guess. No analytic test is available.
Teeth: Tooth-wear formula ( M M M M M M M 2  M2). There is no mandible.
Premolar tooth crowding is evident but is probably developmental.
Comments: The immaturity of the specimen, with damage, reduces the value 
o.f any comments made. It should be compared with WAM 60.8.1 and 
WAM 65.12.61 and with WAM F6342 as examples of sub-adults. I 
can find no characteristics atypical of dingoes of this age.
On the limited evidence of two teeth, providing five measured 
variables, this individual falls within the modern population.
PLATE 6.16 
WAM 65.12.8
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IDENTIFICATION: WAM 60.8.2
Site and provenance: Dingo Cave, 300 m southwest of Strong's Cave, Augusta, 
WA. Source, R.M. Howlett on 3 July 1960. Surface collection.
No date.
Specimen: A substantially complete cranium with mandible. Part of the 
right zygomatic bone is missing. No postcranials.
Personal age: Suture closure formula ( 0 0 1 0 0 0 0 0 0 0 ) .  Estimated 
age is years.
Sex: The subjective estimate is female on the basis of the poorly developed 
mastoid-nuchal prominence, and the absolutely small canines. The 
posterior development of the frontals in the postorbital constric­
tion I consider equivocal, but rather suggesting a male. Similarly 
the dimensions of P4 and the molar series suggest male. The 
analytic test gives 3:3 M.
Teeth: There were no visible pathologies in the upper or lower dentition. 
The upper wear formula is (2 2 3 3 1 M 3 3 3 3) (with dentine 
exposed at the low end of the scale for category 3). The lower 
wear formula is ( M M M 3 M M 3 3 3 3 2 )  (at the upper end of the 
scale for category 3). The visual disparity in upper and lower 
tooth wear together with poor occlusion of the right mandible 
suggests that there may be a mismatch of at least this mandible 
with the cranium. Provenance is sufficiently vague for this to 
have happened either at pickup or later in the museum.
Comment: The difficulty in sexing this specimen is indicative of the 
morphological problems with borderline adults. The strong 
development of the frontals in this specimen one would expect 
to be balanced in later life by further development of the 
posterior cranial cresting. In this specimen that cresting is 
weak.
A hole in the left frontal has both pre- and postmortem 
characteristics. It gives the impression of a puncture wound 
with some postmortem fracturing at the lesion site.
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IDENTIFICATION: WAM 65.12.61
Site and provenance: Bride’s Cave, Witchcliffe, WA. Source, P.J. Bridge 
in 1962. Collected from the surface in the area known as the 
’collapse’. No date.
Specimen: Complete cranium without mandible. Teeth present, P4 , M1, M2.
Also present is a partial skeleton.
Personal age: There is no suture closure in the cranium. No long-bone
symphyses are closed. Reference is made here to Fromm's Landing 
dingo which has an estimated age of 23 weeks. I judge this 
specimen to be marginally older than the Fromm's Landing dingo, 
that is, no more than 7 months old.
Sex: I am unable to determine the sex of this individual from morphological 
considerations. The incompleteness of the skeletal remains means 
that the absence of the os penis may not be significant. On the 
basis of tooth size alone, and in particular the length of the 
canine (9.9 mm), there is slender evidence for a male designation.
Teeth: There is no discernable wear on any of the available teeth. The 
p2/p3 crowding is not uncommon in young adolescent dingoes.
Comment: While this specimen has reduced value in metrical analysis it
has been included for its direct comparative uses with the important 
Fromm's Landing dingo. The cranial similarity between the two is, 
indeed, impressive. Apart from the slightly larger dentition in 
the Fromm’s Landing dingo the differences in the development of 
the sagittal and the external frontal crests would be accountable 
in terms of the proposed age difference between the two of up to 
6 weeks. The important diagnostic trait of the bifurcated pre­
maxilla process is not present in this specimen, nor is the M1 
cingulum ridge as well defined in this specimen as in the Fromm's 
Landing dingo.
PLATE 6.18 
WAM 65.12.61
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IDENTIFICATION: WAM 71.10.60
Site and provenance: Skull Cave, Augusta, WA. Source, M. Durrand and 
N. McNally on 10 July 1971. Surface collection. No date.
Specimen: A cranium with damaged face: loss of most"of the right maxilla, 
the complete premaxilla, and the zygomatic arches. Teeth retained 
are P4 , M 1, M2. The mandible is present.
Personal age: There are no closed sutures in this cranium. Estimated age 
is between 1 year and 1^ years.
Sex: Subjective assessment is male. This is an immature specimen so the
sexing criteria are less than firmly established, but on the basis 
of the large dentition and bullae, and the frontal development in 
the postorbital constriction, I have made the above assessment.
No analytic test is available on sub-adults.
Teeth: Tooth-wear formula is upper ( M M M M M M M 2  2 2), and lower
( M M M 2 M 2 2 2 2 2 M ) .  The M1 cingulum ridge is scored present. 
There is no tooth crowding in either upper or lower tooth rows.
Comment: This is a large, immature individual with reasonable dingo con­
formation. A typical feature of this developmental stage is the 
relatively advanced development of the sagittal and nuchal crests. 
The absence of a concave sagittal profile is probably related to 
this individual’s very substantial development of the external 
frontal crests posterior to the fronto-parietal suture.
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IDENTIFICATION: WAM 63.3.25
Site and provenance: Lake Cave, Augusta, WA. Source, L.W. Saxey in
February 1963. Collected from ’hole in the entrance to the cave’. 
No date.
Specimen: A substantially complete cranium without mandible. No post- 
cranials.
Personal age: Suture closure ( 0 1 0 0 0 0 0 0 0 0 ) .  Assessment is <1% 
years.
Sex: Subjective assessment is female on the basis of general gracility 
and the weak development of the posterior part of the frontals 
within the postorbital constriction. The analytic test gives 
1:5 F.
Teeth: The upper tooth-wear formula is (M M 3 2 M M 2 2 2 2). There is
remarkably light tooth wear in this individual given its probable 
adult status. There is no tooth crowding.
Comment: This is a young adult with true dingo conformation. The frontal 
crest development is clearly incomplete, but is not without 
robustness. The profile concavity at the bregma is absent due 
largely to the fact that the anterior migration of frontal crests 
is incomplete.
The generous development of the tympanic bullae is noteworthy. 
As mentioned earlier, my impression is that the bullae volume is 
largely invariant after about 1 year of age, although the ventral 
surface appears to lose its fullness with increasing age. Its 
final attachment to the jugal processes may well be an ageing 
criterion within adulthood, although I know of no studies of this 
process.
PLATE 6.20 
WAM 63.3.25
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IDENTIFICATION: WAM F6342
Site and provenance: Thylacine Hole, Nullarbor, WA. Source, J. Lowry 
1970. Surface collection. Date on desiccated tissue,
2200 ± 96 (NSW 30) (Merrilees 1970).
Specimen: A full desiccated carcass.
Personal age: No suture closures. Estimated age 10 months.
Sex: The absence of os penis in this well-preserved skeleton is suggestive 
of the sex of the individual. The subjective assessment on the 
cranium is female. No analytic test is available on this sub-adult.
Teeth: Tooth wear, upper (M 1 1 1 2 2 3 3 3  3) and lower ( 2 1 1 2 2 2 3 2  
333). The wear 3 is at the minimum of the range for this 
category. Occlusion is good. There is slight (developmental) 
crowding at P2/P3.
Comment: In the disarticulation of this carcass an effort was made to
retain the maximum of the soft tissue, consistent with the produc­
tion of a full data set. Hence the ’half-frame* figures. Further 
illustrations have been prepared of the postcranial skeleton, as 
a record of the specimen that is available for future anatomical 
research.
This is a gracile and well-proportioned dingo. Other than 
the absence of a bifurcated premaxilla, its non-metrical conforma­
tion with modem dingo is good.
A purely morphological study of the cranium of this impressive 
specimen would seem to be a serious under-use of the potential 
anatomical detail within it. But I will refer again to the irony 
that two of the best Australian fossil dingoes (this one and 
Fromm’s Landing dingo) virtually disqualify themselves from this 
study simply because they are sub-adults. Dentition is the single 
element of use in the comparative procedures at my disposal. Given 
that, and reluctantly, I have merely reproduced the photographic 
records of the specimen.


PLATE 6.23 
WAM F6342
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IDENTIFICATION: NMV FC 02
Site and provenance: Fern Creek Cave, Nelson, Victoria. Source, Wakefield 
(1966). Surface collection from within the collapsed section of 
this natural trap. No date.
Specimen: Cranium and mandible. The nasals and parts of the maxillae have 
been lost, together with the right zygomatic and the teeth I1, I2, 
I3, C, P1. The mandible is complete except for Ij, I2, I3, M2 and
M3 •
Personal age: Suture closure ( 1 1 1 1 0 0 0 0 1 0 ) .  Estimated age is 
>>lh years.
Sex: Subjective assessment of sex is male. The male characters in this
individual are strongly marked, including well-developed frontals 
in the postorbital constriction, the mastoid-nuchal prominence 
and an unusually strong sagittal crest to the bregma. The 
analytic test for sex is 5:1 M.
Teeth: Tooth wear, upper ( M M M M M 2 3 3 3 3 ) ,  and lower (M M M 3 3 3 3 
3 3 M M). There is no tooth crowding and the occlusion is good.
Comment: This is a very large and robust individual even by eastern 
Australian standards.
The points of interest are: the linear sagittal profile due 
largely to the crest development at the bregma; the caudal exten­
sion of the palate so that prosthion-staphlion is greater than 
prosthion -M2; and the (developmental) flattening of the tympanic 
summits. The very modest dimensions of the upper teeth are also 
of some concern.
The point is that this is a very dingo-like individual but 
with some very unusual characters for dingo. A poorly developed 
M 1 cingulum ridge does not help the issue. Rather than exclude 
this individual as a hybrid, I would suggest it be seen (with 
McE 01) as an example of a local variant of robust dingo.
PLATE 6.24 
NMV FC01
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IDENTIFICATION: WAM 60.8.3
Site and provenance: Dingo Cave, 300 m southwest of Strong's Cave,
Augusta, WA. Source, R.M. Howlett on 3 July 1960. Surface 
collection. No date.
Specimen: A cranium and mandibles. The zygomatic arches have been lost.
All the upper teeth are represented. Lower teeth include 
C, Pl5 P2, P3, Mlf M2.
Personal age: Suture closure (01 1 1 0 0 0 0 0 0 ) .  Estimated age is 
> > 1%  years.
Sex: The subjective assessment of sex is male. This individual is unusually 
facially robust. Its male characters in the posterior cranium are 
less convincing, but this perception is partly a function of the 
relatively massive development of the maxxilae. The analytic test 
gives A :2 M.
Teeth: The tooth-wear formulae are, upper ( 4 4 3 M 2 3 3 3 3 3 )  and lower 
(M M M 3 2 3 3 M 3 3 M). This dentition is robust but uncrowded 
with good occlusion between the upper and lower series. It is 
characterised by heavy anterior wear and chipping with only 
moderate wear in the premolars and molars.
Comment: This is a large individual by dingo standards. The palate is
exceptionally broad in the premolar region, which has the effect 
of reducing the curvature of the upper tooth row. This is more 
pronounced than is usual, even amongst large male dingoes. The 
absence of the posteriorly directed processes of the premaxillae 
is an unfortunate loss because they carry an important dingo 
diagnostic. In most respects, however, this specimen exhibits 
good dingo conformation.
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IDENTIFICATION: WAM 67.9.138
Site and provenance: An unrecorded doline near the Madura Homestead, WA. 
Source, R. Hyslop and D.F. Petchell in August 1967. Surface 
collection. No date.
Specimen: Cranium with mandible.
Personal age: Suture closure (01 1 0 0 0 0 0 0 0 ) .  Estimated age is 
>>l% years.
Sex: Subjective assessment of sex is female. The overall gracility, the
reduced mastoid-nuchal prominence and the shortness of the frontal 
development in the postorbital constriction are the bases of this 
assessment. The analytic test is 1:5 F.
Teeth: The illustrations of this specimen unfortunately were made with
the upper canines improperly fixed in the sockets. There was no 
intention to pass this specimen off as a megadont variety. The 
tooth-wear formulae are, upper (M 3 3 2 2 2 3 3 4  4) and lower 
( M M M 3 M 2 2 3 3 M ) .  There is remarkably light wear in the 
anterior dentition, contrasting with equally remarkable heavy 
wear and chip in the molars. The constancy of this pattern 
amongst desert (arid non-forest) dingoes (see specimens WAM 
62.9.5, WAM 68.4.1).
Comment: The remnants of desiccated soft tissue at the sagittal crest 
should not be taken to imply recency for this specimen (vide 
specimen WAM F6342).
The external frontal crest in this individual is unusually 
recurved, reminiscent of a form found in both jackal and fox.
The inflation of the frontal sinuses mark it off from both of 
the above, however, and place it merely as an extreme form 
within dingo variation.
The straight (as opposed to concave) line of the sagittal 
profile is a departure from dingo norms but is found more often 
amongst females than males.
In summary, there is no convincing evidence to suggest that 
this is not a dingo, and there is probably enough conformation to 
authenticate it.
PLATE 6.26 
WAM 67.9.138
129
IDENTIFICATION: WAM 68.4.1
Site and provenance: Cave near Buningonia, Eucla Basin, WA. Source,
K. Marshall on 25 November 1967. Collected from guano deposit.
No date.
Specimen: Complete cranium with mandible and partial postcranial skeleton. 
Left tympanic bulla broken. I1 and I2 are absent, as are the 
first premolars.
Personal age: Suture closure ( 1 1 1 1 1 0 0 0 1 0 ) .  Estimated age is 
> > 1%  years.
Sex: An os penis clearly associated with the cranium and mandibles obviates 
the need for a subjective sex assessment. It should be noted, 
however, that in all respects this individual has good male con­
formation. The analytic test is 4:2 M.
Teeth: Tooth-wear formula, upper ( M M 3 3 M 2 3 4 4 ) .  The disparity between 
the minimal upper premolar attrition and the molar wear and damage 
is not atypical amongst the arid non-forest dingoes but here it is 
very marked. There is no crowding in either upper or lower denti­
tion. Occlusion is good.
At left P2 there was a probable apical abcess on the posterior 
root with some alveolar resorption on the same root. The source 
of this infection does not appear to be associated with failure 
of the tooth or carious activity.
Both P2 and P3 on the right have received substantial pre- 
mortem damage, with the loss of the crown of P3 altogether. It is 
likely the large lingual chip from the right P14 was lost in the 
same event that caused the damage to P2 and P3.
Comments: On the whole this is a very good representative of male dingoes 
in the drier non-forest environments of Western Australia. It is 
neither large nor robust but its proportions and diagnostic non- 
metrical traits are in strict conformity with modem populations.
Two laterally symmetrical lesions occur in the frontal bone, 
within the orbit and immediately ventral to the postorbital 
processes. I am unable to tell whether the symmetry is coincidental, 
nor for that matter what was the exact nature of the pathology.

PLATE 6.28 
WAM 64.2.4E 
WAM 64.2.4F 
WAM 65.10.117 
WAM 68.7.49
PLATE 6.29 
WAM 65.12.100 
WAM 65.12.101 
WAM 65.12.102 
WAM 66.2.99 
WAM 71.1.291
GROUP B FOSSIL DINGO (ARCHAEOLOGICAL SPECIMENS)
SPECIMEN REPORTS WITH ACCOMPANYING PLATES
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IDENTIFICATION: SAM Fromm 01
Site and provenance: Fromm's Landing (Mulvaney et al. 1964, and Macintosh 
1964) from an archaeologically sterile lens in layer 10. Dates 
bracketting this layer are 2950 ± 91 BP and 3170 ± 94 BP.
Specimen: A complete skeleton, with baculum.
Personal age: There is no cranial suture closure in this specimen. From 
the postcranial epiphyseal partial closures Macintosh estimated 
the age of this specimen to be between 20-23 weeks.
Sex: 'The presence of the os penis saved necessity of any analysis to 
determine sex' (Macintosh 1964:502). As with other immature 
specimens, I would have been unable to sex this individual without 
the presence of the os penis.
Teeth: Tooth wear, upper ( 2 2 2 2 1 2 1 2 2 2 ) ,  and lower ( 2 2 2 2 1 1 2
2 2 2 2 ).
Comment: I have mentioned earlier this is the specimen which has received 
the fullest anatomical description of any fossil dingo (Macintosh 
1964). I have basically nothing to add to Macintosh's report 
other than to show the cranium in its three most common orienta­
tions, and to remark that this dingo has both the bifurcated pre­
maxilla and a strongly ridged M1. The second of these features 
is discussed by Macintosh (ibid.).
Macintosh said in summary of this individual 'This relic 
proves that dingo morphological pattern has remained unchanged 
for 3000 years. As the oldest genuinely dated dingo, this animal 
establishes the type of the dingo' (1964:503).
The metrical analysis provided later is of some interest in 
respect of this claim for pattern continuity. Whether this sub­
adult is a suitable 'type' representative for dingo is arguable, 
but certainly its non-metrical and metrical conformation with 
modern dingo is excellent.
PLATE 6.30
SAM Fromm's Landing dingo
rom
m
's Land
C /3>
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IDENTIFICATION: ANU Milk 01
Site and provenance: The specimen was located in a deflating lunette on 
the eastern shore of Lake Milkengay by J. Hope and M. Macintyre 
. in April 1979. The cranium was partly exposed, so the excavators 
lifted it in a block. Other postcranial parts were retained in 
the sandy matrix and lifted in separate blocks. The specimen was 
undoubtedly in situ, in the upper portion of the lunette. Charcoal 
samples were taken from hearths laterally displaced from the find 
site by approximately 10 m. Provisional dates for these samples 
are inverted: the higher sample was dated 4590 ± 210 BP (ANU 2243), 
the lower sample 3390 ± 500 BP (ANU 2209). This inversion is not 
considered particularly important because the samples are not 
directly stratigraphically associated, nor directly associated with 
the specimen. A bone chemical assay, on part of a vertebral spine, 
is reported along with a number of others in Appendix 11.
Specimen: The skull and both mandibles are virtually complete apart from 
the losses in reconstruction and preservation of the bone. The 
forelimbs are substantially complete; a right scapular fragment 
is present; cervical and thoracic vertebra are present. The pelves 
and hind limbs are absent. The removal of the body parts from the 
matrix was an extremely delicate operation, undertaken over two 
weeks by Mr S. Webb and myself. Every bone fragment was saturated 
in a preserving agent (Mowital) before the sandy matrix was removed 
by an alcohol solvent. We had to contend with four complete 
fractures through the block encasing the cranium, in consequence 
of which the complete occipital bone and most of the sphenoid was 
lost. Given the method of preservation and the bone fragility it 
was thought inadvisable to attempt to remove the lateral distortion 
in the cranium by disassembling the relevant structures.
Personal age: There is no information on suture closure, or epiphyseal
fusions in the postcranial skeleton. Based on the extant cresting, 
tooth condition and the condition of the frontal crest fusion, the 
estimate of personal age is >1^ years.
Sex: The sexing of this individual is problematic. There can be very little 
confidence in the lateral and dorso-ventral measures for the skull, 
these being the major axes for the sexing variables. No analytic 
test was therefore attempted. The subjective estimate had to 
balance ’female'-looking frontals against the impression of well- 
developed nuchal-mastoid processes, and a substantial sagittal 
crest. I have opted for female but with the reservations outlined 
above.
Teeth: Tooth-wear formulae: upper ( 3 3 3 3 3 3 3 4 4 4 ) ,  and lower ( M M 3
3 M 3 3 3 4 4 3). There is evidence of slight tooth crowding, both 
upper and lower. Occlusion was probably good.
Comment: If we accept a date for this specimen of between 3000 and 4000 BP 
it is amongst the oldest dated specimens of dingo in Australia.
It must stand, therefore, with Fromm’s Landing dingo as amongst 
the most important. It is also one of those unenjoyable ironies
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that both of these archetypes provide very limited metrical 
information on the cranium.
In overall size, this individual falls well within the arid 
non-forest dingo ranges for anterior-posterior lengths and dental 
measures. The general conformation of the posterior cranium, the 
frontals, and the orbit is excellent for dingo. As far as it is 
possible to judge the palate is well proportioned, as are the 
teeth within the palate. Elements that are not possible to 
investigate are the bifurcation of the premaxilla process, bulla 
size, and the M 1 cingulum ridge.
The central issue for this specimen is its free-range status.
It is not possible to produce stratigraphic or depositional evidence 
of direct association between the fossil and humans, but its proxi­
mity to possibly contemporaneous hearth complexes and the fact that 
the better part of the dune surface must be reckoned to have been 
subject to quite intense human occupation means that to claim that 
there is no association with humans is the less reasonable of the 
alternatives. The suspicion of upper tooth crowding is interesting, 
but this alone of the available morphological evidence suggests 
cranial modification under the influence of domestication. My 
placing of the specimen amongst the group B fossils is therefore 
somewhat arbitrary, but I hope not capricious.
PLATE 6.32 
AIMU Milkengay 01
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IDENTIFICATION: AM BB4/F4
Site and provenance: Kumell site, Botany Bay, NSW (Megaw 1968). An 
excavated specimen. See BB4/G7 for details of provenance.
Specimen: A heavily broken cranium. The whole of the base of the brain 
case is missing; all teeth except M2 have been lost, together 
with the central part of the palate.
Personal age: Suture closure ( M M 1  1 0 0 0 M 0 0 0 ) .  Estimated age 
>lh years.
Sex: The sex assessment is difficult on this incomplete cranium. On the 
basis of the reduced rostro-caudal frontal development within the 
postorbital constriction, and the limited mastoid-nuchal prominence, 
my assessment is female. The photographic representation of the 
ventral aspect of the palate is misleading due to the spreading of 
the palate in the photographic frame.
Teeth: The two extant M2 molars are heavily chipped, some of which appears 
to be postmortem damage. There is no upper tooth crowding.
Comment: This partial cranium in its somewhat distorted condition does not 
offer very good material for detailed morphological discussion.
The. following points might be considered relevant in support 
of the general view that this cranium has an adequate dingo con- 
format ion:
1. The remnants of the sagittal crest suggest a concave profile 
and a high development at the occipito-interparietal.
2. On the whole the calvarium appears to be low vaulted.
3. The frontals are strongly inflated both absolutely and at the 
mid-line. The external frontal crests meet anteriorly to the 
fronto-parietal suture.
4. The bulla is strongly developed with well elevated summit.
5. The mesial orbit pinch is marked but there is no expression 
of the external sulcus at the pinch.
6. The palate is broad but retains a typically straight tooth row.
It is difficult to tell whether the breakages in the calvarium 
are a postdepositional effect or evidence of its having been opened 
deliberately to extract the contents. I am inclined to believe the 
former.
AM BB4/G5B
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IDENTIFICATION: AM BB4/G5B
Site and provenance: Kumell site, Botany Bay, NSW (Megaw 1968). An 
excavated specimen. See BB4/G7 for details of provenance.
Specimen: A reconstructed cranium (P. Thompson), missing parts of the 
occipital bone, the right zygomatic, the tympanic summits.
Personal age: Suture closure (01 1 0 0 0 0 0 0 0 ) .  Estimated age 
> 1^ 2 years.
Sex: Subjective assessment of sex is male. The frontal development in
the postorbital constriction, the robust dentition and the reason­
ably strong posterior cranial cresting are the basis for this 
designation.
Teeth: Tooth wear, upper (M 4 4 M 3 3 3 3 3 3). The rare condition of 
doubled P1 exists in this specimen. In fact this is the only 
time I have seen it in dingo.
Comment: The photographic representation of this specimen is not good.
I would like to point out that this is a heavily reconstructed 
cranium, executed with particular skill. However, the occipital 
condyles appear to have been displaced caudally and are not 
indicative of an aberrant morphology.
Apart from the dental condition referred to above, this 
individual has an adequate dingo conformation. The points of 
interest are:
1. High frontals without mid-line dishing are balanced by a 
heavy posterior sagittal crest.
2. The nuchal cresting and mastoid prominences are in accord 
with a male designation as is the lateral development of the 
zygomatic process of the squamous.
3. The face is particularly robust, both deep and broad across 
the palate at P4 . The indented left tooth row is atypical 
but is no doubt a response to crowding generated by the 
doubled P*.
4. The anterior dentition in this specimen is heavily damaged. 
Some at least of this appears to be premortem. I am unwilling 
to hazard an explanation.
Taken together the BB4/- specimens is the best series of 
crania yet recovered from an Australian archaeological deposit.
They are distinguished by a close morphological similarity to the 
free-range modem dingo. They are also in general conformity with 
the fossil series from the southwest of Western Australia. As 
archaeologically derived material they represent part of the 
evidential base of an argument (expanded in later discussion) con­
cerning a size-dimorphic division within the archaeological sample.
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IDENTIFICATION: ANU Kioloa 01
Site and provenance: Excavated from between midden layers in a deflating 
dune north of Kioloa, NSW. Source, K. Gollan, 1979. The 
excavation report for this site has been lodged with the National 
Parks and Wildlife Prehistory section. In brief, a full skeleton 
in its correct anatomical disposition was excavated from a sandy 
layer below the main horizon of shell and lithic artefacts. Some 
20 cm below the skeleton was another dark layer containing charcoal 
and some lithic artefacts. Charcoal submitted for dating from 
above the skeleton gave the result 320 ± 180 BP (ANU 2343).
Specimen: A full cranium with mandibles. Losses include parts of the
zygomatic arches, the anterior part of the frontal processes, the 
left nasal bone and the right palatine bone. The postcranial 
skeleton is substantially complete, with baculum.
Personal age: Suture closure (1 1 1 1 0 0 0 0 0 0 ) .  Estimated age >>1^ 
years.
Sex: The presence of the os penis secures a designation of male. Ari assess­
ment from the cranium alone, however, would almost certainly have 
been female on the basis of the overall cranial size, the limited 
posterior development of the frontals in the postorbital constric­
tion, the reduced bullae and the very modest dental dimensions.
This contradiction is developed in the comments below.
Teeth: Tooth wear, upper (44 3 3 3 3 3 3 4 5 ) ,  lower ( 4 4 4 3 M 3 3 3 4  
4 4). There is no upper or lower tooth crowding. The occlusion 
is good.
Comment: This specimen, together with the two from the nearby locality of 
Murramarang Point, represents the first clear evidence of skeletal 
modification in dingo. These are reasonably subtle morphological 
differences within the cranium, but much less so within the denti­
tion .
The points in favour of its designation as dingo include the 
relatively massive palate with well-spaced cheek teeth, the 
substantial sagittal and nuchal cresting in a cranium of modest 
overall dimensions, the retention of a concave sagittal profile, 
and the strong lateral development of the squamous at the condyles 
and in the zygomatic arch. On the other hand the cranium is 
atypical of free-range dingo in the following ways: the 'classic’ 
male dingo development of the frontals in the postorbital con­
striction is modified to give a harder pinch and more angular 
development; the external frontal crest is unusually everted; the 
ratio of the dimensions prosthion-M2 to prosthion-staphlion is 
atypical, in that the palate is longer on the mid-line than along 
the tooth row; the bullae are very poorly developed, their dimensions 
falling outside the low end of the male dingo ranges (bulla length 
22 mm, range 25-29 mm, and bulla width 17 mm, range 18-20 mm); 
the upper and lower dentition are on the whole very small and once 
again at the lower end of male dingo ranges.
The most interesting of these points are the reduction of the 
auditor}7 apparatus and the dental dimensions. Both have been
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considered as typical responses to the loss of self-sufficiency 
in hunting. In this context it is interesting to note that bone 
fragments, which can only be interpreted as remnants of the gut 
contents at death, were excavated from within the abdominal region 
of the skeleton. These fragments have been examined by K. Aplin, 
who gives as present fish (possibly Wrasse), small wallaby 
(possibly Thylogale), swamp rat (see Appendix 15).
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IDENTIFICATION: ANU Mu 01
Site and provenance: Lake Mungo, NSW. This specimen has been the subject 
of intensive study since its excavation from the Zanci unit of 
the Lake Mungo lunette. A guaranteed in situ status for this 
canid would give it, according to the dating regime of Bowler 
et al. (1970), a minimum date of 15,000 BP. For this reason, 
this specimen and its companion Mu 02, found on a deflating 
surface somewhat lower down in the Zanci unit, have created con­
siderable interest. In the light of this a note on the excavation 
appears in Appendix 11. A fuller description of the stratigraphy 
is given in Gollan (n.d.).
Specimen: A partial cranium and mandible fragments. An associated partial 
skeleton including fore and hind limbs, pes and vertebrae.
Personal age: There is no suture closure information for the cranium other 
than that the spheno-occipital synchondrosis is closed. The 
limited postcranial material shows that the distal ends of humerus 
and radius are fully fused with the shafts. On the basis of this 
evidence and the very substantial tooth wear, an adult designation 
is warranted.
Sex: The cranium is certainly too fragmentary to provide an adequate sub­
jective assessment of sex. Neither is the metrical information 
sufficient for an analytic test of sex. The excavated postcranial 
skeleton included the right hind limb in anatomical position, but 
the pelves had been previously exposed and lost before excavation. 
The absence, therefore of the os penis, is of problematic value 
in the sexing of this individual. If pressed, I would suggest 
female, on the basis of the length of C} (9.3 mm) and M^  cemento- 
enamel junction length (16.5 mm).
Teeth: The wear characteristics are difficult to assess because of the loss 
of enamel by postmortem erosion (sand-blasting). The following 
tooth-wear formula is an approximation: upper ( M M M 3 3 3 3 4 4 M ) ,  
lower ( M M M 3 M M 3 4 4 4 M ) .  The fragment of maxilla with P4, P° 
and the P2 alveoli present, suggests slight crowding in the upper 
row. The mandibular row gives a similar impression although the 
alveoli are not well marked. An assessment of occlusion is not 
possible.
Comment: The most important question concerning this individual is whether 
or not it is a dingo. From the skeletal morphology alone, one 
would have no hesitation in saying it is too small and too gracile 
to be considered to belong to even the modern desert population.
We have however, the reasonably secure evidence of its stratigraphic 
position in the lunette, and the probability that it was intrusive 
into the Zanci unit before European contact on the continent. So, 
either there is more than one genetic strain of dogs in prehistoric 
interior Australia or we have a modified dingo. I prefer the 
latter position because it depends on fewer new assumptions and 
fits better with the established fossil evidence.
The reconstructed calvarium suggests the following:
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1. Limited nuchal cresting with a discernible but not particu­
larly prominent mastoid process;
2 . gracile zygomatic'"process in the squamous;
3. a hard pinch in the postorbital constriction;
4. a reasonably well-developed sagittal crest both anteriorly 
and posteriorly, with probable mid-line fusion of the 
external frontal crests;
5. the bullae are absolutely small, but not particularly so in 
relation to the size of the basal cranium.
The palatal fragment is very limited but both P3 and P4 are 
absolutely small, with P4 probably outside the dingo range 
(17.0-20.1 mm), and P3 (9.3) certainly so (10.5-12.5 mm). As 
mentioned earlier there is a hint of crowding at P2/P3, although 
heavy crowding would be unexpected with teeth of such modest 
dimensions.
The reconstructed mandible, a left horizontal ramus, is dis­
tinguished by its gracility. The curvature of the tooth row is 
not pronounced, nor is the ventral border everted below Mj. In 
other words, apart from its reduced size, it has none of the 'small 
dog' characteristics found in, for example, Hawaiian, New Zealand, 
and Papua New Guinea dog. The massateric crest appears to be 
well formed.
Fused roots in P4 are common in dingo and are present in this 
individual. Both lower canines are present with the dimensions 
"9.3 mm. This is surprisingly large in relation to Mi (16.5 mm 
cemento-enamel junction length) which is firmly outside the dingo 
pooled-sex range (17.2-20.7 mm).
In summary, the single most important feature in this specimen 
is gracility. It is reflected both in the thinness of the cranial 
bone and in its gross dimensions, and is further carried over into 
the dental dimensions. Without information on dingo diagnostic 
features I am not in a strong position to explain this gracility. 
Given that the probable age of the fossil is pre-European, the most 
likely explanation should be sought within the effects of domesti­
cation. There is retention of some probable pre-domestication 
features, for example the relatively heavy sagittal crest and the 
moderately large bullae, which are indicative of dingo. The heavy 
reduction in tooth size is a common characteristic of domesticates.
The postcranial remains include fragmented left and right 
tibia, humeri, femora, and a virtually complete left radius (length 
135 mm). Phalanges and metapodials are also well represented. As 
a generality, the postcranial skeleton is well proportioned but 
substantially reduced in size. Considering only the radius length, 
this individual is well below the mean size for central Australian 
females. The radius length itself lies well outside the range for 
that sample (135 mm; 143-164 mm).
PLATE 6.38 
ANU MU02
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IDENTIFICATION: ANU Mu 02
Site and provenance: Lake Mungo, NSW. See previous record for Mu 01 for 
details. The location of this collection of fragments was 150 m 
south of the excavation site of Mu 01. It was collected from the 
surface by A. Thorne and P. Brown, April 1979.
Specimen: Left mandible fragments with Mj. A single recognisable cranial
fragment, the glenoid process and articular surface of the squamous 
Fragments of the right Mj and two fragments of the right radius.
All pieces are heavily sand-blasted.
Personal age: No assessment is possible, although the lack of wear on Mj 
suggests a young individual.
Sex: No assessment is possible on this material.
Teeth: The Mi wear appears to be minimal.
Comment: There is no doubt that this and Mu 01 are separate individuals; 
the duplication of left mandible fragments assures that. The 
minimal representation of fragmented body parts, however, severely 
reduces this specimen's use in this study. The one observation 
worthy of comment is the size of Mi (19.3 mm cemento-enamel length) 
This is in the middle of the range of a pooled-sex sample of 
central Australian dingoes (17.2-21.8 mm). In clear contrast with 
Mu 01, we have an example of dingo (?) that is metrically well 
within the range of the free-range population. I have queried the 
dingo status because for this specimen we have no stratigraphic 
evidence of its pre-European existence.
If we were to make the assumption that this is a dingo we 
have the immediate, and by now familiar, conundrum of a geographic 
locality supporting (perhaps not contemporaneously) more than one 
form of the dingo. It is simple enough to explain this dichotomy 
in terms of modern ethnographic observation (i.e. the contiguous 
populations of free-range and domesticated dingoes) but to demon­
strate the validity of such an explanation in this case is, of 
course, impossible.
PLATE 6.39 
SHEL MUR01
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IDENTIFICATION: SHELL Mur 01
Site and provenance: Murramarang Point midden, NSW south coast, grid 
reference 35:35, 150:20. The specimen was excavated from an 
eroding age of the main midden in 1964 by Dr Ron Lampert. The 
provenance of the specimen was held to be problematic by Lampert 
because of the lack of clear stratigraphic association with the 
main midden body. A European button was recovered within the 
sandy matrix containing the skeleton. As a reference for the 
midden, the basal date is likely to be <2000 BP (P. Hughes pers. comm.). 
There is no implied association of this date with the specimen.
Specimen: This is a full skeleton with some losses in the cranium. Parts 
of the left and right parietals are missing; the frontals within 
the orbit have been lost together with the anterior part of the 
basi-sphenoid and the vomer. The zygomatic arches are incomplete 
and most of the palatine bone is lost. The skeleton was initially 
articulated and mounted by Mr Burton Bailey under the direction 
of Professor N.W.G. Macintosh. Most of the cranium has been 
treated with a preserving agent, possibly PVC.
Personal age: The suture condition in this reconstructed cranium is
difficult to assess but none appear to be closed. The alveolus 
on C1 is firmly closed with no evidence of the shed deciduous 
canine. No postcranial epiphyseal closures are identifiable.
My estimate of personal age is approximately six months. There 
are no clues to the cause of death.
Sex: Needless to say, this is an extremely difficult assessment. The
absence of the os penis in this substantially complete skeleton
1 take to be a genuine indication of sex. In comparison to a 
number of other young adolescents this is a gracile individual.
It does have, however, very robust dentition which throws some 
doubt on my provisional designation of female. No analytic test 
is available.
Teeth: Tooth wear, upper ( 3 2 2 2 2 2 2 2 2 2 ) ,  lower ( 3 3 2 2 2 2 2 2 2
2 2). The premolar facet wear is very light, as is the incisor 
wear which is scored as a minimal 3. There is developmental 
crowding in both the upper and lower premolar series. Occlusion 
is probably good although the reconstruction of the cranium allows 
no firm conclusions on this aspect.
Comment: On all counts except dentition this is a gracile individual. The 
posterior cranium appears relatively underdeveloped but this may 
be a sex-based characteristic. The nuchal and sagittal crests 
are slight with poorly formed prominences at the mastoids. The 
external frontal crests present a shield-like form which is a 
developmental character in dingo, although unknown in adults.
The bullae are small but not unduly so.
The face gives the impression of being deep but unusually 
short in the nasal bones. The premaxillae are partially missing 
so the presence/absence of the bifurcation is indeterminate.
The dentition of this individual is probably the best clue 
to its dingo status. M1 is ridged, the canines are large and the
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premolars P2 and P3 have the full cusp complement. P4 is 
characteristically inflated on the lingual cingulum implying 
fused roots, which is common in dingo.
On the dentition alone this specimen would have to be con­
sidered as closely related to dingo, but its overall diminutive 
form suggests either severe dietary insufficiency or a genotypic 
condition of reduced body size. I am unable to decide between 
these alternatives.
PLATE 6.40 
ANU MUR02
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IDENTIFICATION: ANU Mur 02
Site and provenance: Murramarang Point midden, NSW south coast. The 
specimen was excavated from the midden base by members of the 
Department of Prehistory, ANU, in April 1979. A number of 
backed blades, one elouera, quartz implements and numerous waste 
flakes were found in close association with the skeleton.
Charcoal samples were taken from the matrix containing the skeleton 
and from below it; the latter has proved to be too small to use.
The specimen was discovered when the exposed cranium was 
noticed eroding from a midden layer. The position of the skeleton 
after excavation was determined to be spine-down with the limbs 
in correct anatomical position. Charcoal taken from the matrix 
around the dog has given a date öf >modem (ANU 2243) .
Specimen: The postcranial skeleton is virtually complete, including os
penis. There are some losses of bones in the feet, caudal verte­
brae, and cervical vertebrae. More serious is the complete loss 
of the face and mandibles. A single tooth, left I3 , has been 
recovered.
Personal age: Suture closure (1 1 1 1 M M M M M ) .  Epiphyseal fusion is 
complete in the limbs, as it is in the vertebrae. Estimated age 
> > 1%  years.
Sex: The os penis determines the sex as male. Without this member I would 
have been hard pressed to determine sex, as this individual can 
only be described as a radical departure from dingo norms.
Comment: The substantive question for this specimen concerns the determi­
nation of its dingo status. A modern date for the midden deposit 
suggests that the specimen may be of European origin, but of 
course there is no necessity for this conclusion. It is thought 
that Aborigines lived in traditional ways in this south coast area 
up until the mid-nineteenth century; if this is a camp-follower 
dog, it is equally likely to derive from pre-European stocks as 
from European imports. In order to improve the dating of the base 
level of this midden a further charcoal sample has been submitted 
to the ANU Radiocarbon Laboratory. Certainly the lithic assemblage 
in direct association with the skeleton (quartz tools, elouera, 
bondi points, hammer stones etc.) is representative of the last 
2000 years of stone technology on the NSW coast. Ultimately, where 
the date is equivocal, a decision on status must turn on morphological 
criteria.
My subjective set for this specimen is that it is a domesticate. 
The reduced bullae are evidence of this, as is the gracility of the 
skull and limbs. Yet the posterior cranial cresting is relatively 
massive for a canid of this size. This alone marks the specimen 
off from the majority of European-derived dogs. The strong 
development of the frontals in the postorbital constriction is a 
male character. Yet in the small, normal, 1 European varieties the
1 Neither dolicho- or brachycephalic crania.
/
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development of the frontals in this area is often reduced. At 
the same time they have inflated frontal sinuses and dorso- 
ventrally expanded calvaria. In this specimen neither of these 
conditions is marked. As far as the evidence allows, this 
specimen looks to be a domesticate, but not of European extrac­
tion. This specimen should be read in conjunction with Mur 01, 
Kioloa 01 and the Mungo canids.
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IDENTIFICATION: ANU Mal 01
Site and provenance: Site CSP1, Pit 2, Square 6N3W. Feature number 61. 
Location, Captain Stevenson Point, Mallacoota, Victoria.
Excavation by Ken Aplin, with site direction by Dr P. Coutts, 
in January 1980. A full skeleton in correct anatomical position 
was excavated from within the main midden layer, the base of which 
has a provisional date of 900 BP. Another provisional date from 
the upper midden layers is given as 3000 BP (J. Rhoads pers. comm.). 
Aplin (pers. comm.) was of the opinion that the specimen represented 
a burial in an intermediate phase of midden deposition.
Specimen: This is a complete skeleton with baculum. Of particular interest 
is the pathological remodelling of the occipital condyles and the 
atlas. At the time of death the resorption of the left condyle 
was complete and surrounding bony outgrowths were considerable in 
the basi-occipital and adjacent to the par-occipital processes.
Some remodelling of the nuchal and sagittal crests had also taken 
place, presumably to accomodate the assymmetric stresses at the 
single point of cranial and vertebral articulation.
Personal age: Suture closure (1 1 1 1 0 0 0 0 0 0 ) .  All postcranial 
epiphyses fused. Estimated age, full adult >4 years.
Sex: The os penis secures a designation of male. The subjective assessment 
agrees with this on the basis of the robust posterior cranial 
cresting, the robust zygomatic processes of the squamous, the 
well-developed frontals within the postorbital constriction and 
the remarkably robust face and dentition.
Teeth: Upper tooth wear ( 3 3 2 3 3 3 3 3 5 5 ) ,  lower ( 3 3 3 3 3 3 3 3 3
443). The asymmetric posterior/anterior wear is the main feature 
here. The extreme molar attrition combined with minimal incisor 
wear is atypical of free-range dingo, but common amongst domesti­
cates (cf. Kioloa 01, and many New Zealand dogs). There is no 
tooth crowding and occlusion is good.
Comment: On the whole this is an excellent example of a robust male dingo.
It has a mature is somewhat accentuated frontal development, with 
heavy everted frontal crests and a pronounced mid-line depression.
The zygomatic arch is powerful w7ith a dorso-ventral curvature 
understated but typical of robust males. The maxilla above P4 is 
well developed but no so pronounced as in specimen BB4/G7 and 
BB4/G5. The palate is exceptionally broad in both its maximum and 
minimum dimensions. This has the effect of preserving the typically 
straight upper tooth line of dingo. The teeth are well spaced but 
overall, robust.
The tympanic bullae are of modest dimensions, particularly in 
the elevation of their summits.
In its non-metrical traits this individual has a strong con­
formation with the central Australian series. The bifurcated pre­
maxilla is clearly marked, as is the M1 cingulum ridge.
The mandible in this individual is robust but well proportioned. 
There are no atypical characters in the cresting or form of either
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the ascending or horizontal rami. The P2/P3 diastema is well 
marked. The premolar series gives the impression of reduced 
tooth lengths but the full cusp complement is present. P4 has 
fused roots and the familiar lingual cingulum bulge.
Except for the particularly robust face I would have no 
hesitation in accepting this as a fair representative of eastern 
Australian dingo. There are, however, three elements that might 
be considered to be indicative of its existence as a camp dog:
1. the asymmetric tooth-wear pattern in the upper dentition;
2. the fact that this dog survived for what must have been a 
considerable period with a massive upper neck injury. Its 
continued survival with clearly impaired physical capabilities 
I take to be a mark of Aboriginal support of the animal’s 
well-being;
3 . the fact that the excavation of this burial produced gut 
contents which Mr Ken Aplin has identified as a single, large, 
black fish (Givella tviouspida). These fish are locally 
common and are thought to have made up an appreciable, if 
seasonal, part of the Aboriginal diet.
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IDENTIFICATION: ANU Mal 02
Site and provenance: Site CPS1, Pit 3, Square 12N1W. Excavated January 
1980 by Dr P. Coutts. This specimen was obtained from the 
Mallacoota site excavation at the same time as Mai 01. Final 
dates are awaited on this specimen but they will probably accord 
with those of the previous specimen. This again is probably a 
burial although neither the specimen nor its surrounding matrix 
appear to have received the careful excavation that Mr Ken Aplin 
applied to Mai 01.
Specimen: This is a partial skeleton with baculum. The cranium is heavily
fragmented, and has been provisionally but not entirely successfully 
reconstructed by me. The postcranial skeleton includes the first 
three cervical vertebrae, both scapulae, both humeri, fragmented 
lower fore-limbs, and a number of ribs. It is possible that, when 
the faunal analysis is completed on this site, the remaining 
skeletal parts may be able to be assembled.
Personal age: There are no suture closures in the cranium. The distal end 
of the humerus is partially fused to the shaft, otherwise there is 
no epiphyseal fusion in the postcranial skeleton. The permanent 
dentition is fully erupted, with the remnant of the upper deciduous 
canines still present in the canine socket. Estimated age is about 
20 weeks.
Sex: The presence of an os penis secures a designation of male. The denti­
tion is robust and in accord with this designation. In other 
respects the cranial sex characteristics are not yet apparent in 
this specimen.
Teeth: Upper tooth wear ( 3 3 2 2 2 2 2 3 2 ) ,  lower tooth wear ( 3 3 3 2 2 2  
2 2 3 2 ) .  There is upper and lower developmental crowding.
Occlusion appears to be good.
Comment: This very young specimen provides limited opportunities for
morphological discussion. It has provided however, a full denti­
tion on which metrical analyses have been made. At the subjective 
level there is no doubt of the robust character of the dentition.
It is well formed and quite in accordance with the Fromm’s Landing 
dentition. There is a full cusp complement in the premolar series, 
M^ has a marked cingulum ridge, and P4 has both the lingual cingulum 
bulge and fused roots. It may be observed that in line with the 
Fromm’s Landing specimen, this individual has the shield-like 
prominence extending from the frontals to the occipito-interparietal 
process, rudimentary, but nonetheless robust nuchal and sagittal 
cresting, and a generously developed palate. In other words, at 
this early stage of development this individual is quite in accor­
dance with normal free-range dingo morphology. There is no evidence 
of dietary insufficiency or morphological features that in later 
life may have exhibited atypicality.
149
SUMMARY OF THE SPECIMEN REPORTS
Insofar as it is possible tcT^generalise from case studies in cranial 
and dental morphology, this sub-section will attempt to draw together the 
main strands of discussion in the foregoing specimen reports. Two issues 
of central importance have been raised:
1. the question of morphological homogeneity amongst fossils drawn from 
different time periods;
2. the question of whether there exists a valid morphological division 
between dingoes drawn from archaeological and non-archaeological 
sites.
I will be reviewing these issues from the point of view of subjective 
observation. At the end of the summary I have included a brief discussion 
of two further points relating to the fossil population, tooth wear and 
bone pathology.
Overall, the reports are characterised by absence of detailed 
anatomical description. The descriptive repetition that might have been 
reported I have avoided, by stressing departures from the norm rather than 
providing a detailed description of the norm or middle morph itself. But 
because the identification of morphological trends implies such a norm, 
some statement is warranted of a set of typical fossil dingo characters.
The following are cranial characters I have found to be variable but 
persistent through the group A fossils:
Cranium:
1. concave sagittal profile;
2. a low cranial vault relative to the lateral development of the 
brain case;
3. strong lateral development of the nuchal crest at the mastoid 
process;
4. heavy tabular development of the zygomatic part of the squamous;
5. well-inflated frontals with a strongly defined sexual dimorphism 
in their development in the postorbital constriction;
6. clearly defined external frontal crests meeting on the mid-line 
anteriorly to the fronto-parietal suture (bregma);
7. strong development of the tympanic bullae with well elevated 
summits.
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Face:
8. the facial profile is generally linear with a lightly marked 
nasal stop;
9. the premaxilla is characteristically bifurcated in the posteriorly 
directed processes;
10. maxillary development above P4 is robust but this is stronger in 
its lateral rather than its dorso-ventral aspect;
11. prosthion-posterior M2 is greater than or equal to the mid-line 
palate length;
12. there is a common absence of a cusp at the staphlion.
Mandible:
13. the massateric and medial angle crest are pronounced as is the 
lateral fossa in the ascending ramus;
14. the mylohyoid line is rarely discernible on the lingual aspect of 
the horizontal ramus;
15. the posterior border of the ascending ramus is recurved;
16. a notch in the medial extremity of the mandibular condyle is 
common.
Dentition:
17. M1 regularly shows a clearly defined ridge on the anterior lingual 
part of the cingulum;
18. premolars are equipped with the full complement of cusps (cf.
C. lupus) ;
19. the upper premolars are rarely crowded at P-^/P2;
20. the diastema at P2/P3 is universally present;
21. P4 has a characteristic medial lingual 'bump’ in the cingulum 
which regularly accompanies fusion of the roots;
22. agenesis of any tooth is rare as is the doubling of the first 
premolars;
23. visible carious development is rare;
24. incisor mal-occlusion is virtually absent;
25. upper canine cemento-enamel junction lengths are strongly sexually 
dimorphic.
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As the reports show, any given fossil may exhibit variations from 
this general description. Highly diagnostic traits like the bifurcated 
premaxilla or the M^ cingulum ridge may be absent in fossils that are 
in other respects excellent dingo specimens (e.g. WAM 60.8.4 and WAM 
60.8.2). Equally, these traits may be present in a fossil that shows, 
say, an atypical palate (e.g. WAM 72.9.26). Notwithstanding variations 
of this sort, the overall tenor of the group A reports must be seen to 
be an affirmation of homogeneity in a range of morphological traits. 
Further, my impression is of a general coherence between the fossil and 
modern series. As far as I am aware there exists no trait or group of 
traits in the fossils that is not expressed in the modern series. The 
reverse also appears to be true.
The following short table of dingo diagnostics amplifies this claim 
for similarities between fossil and modern dingo.
Percentage occurrence of traits
Trait
Sample 0
Central Australian
Group
fossil
A
dingo
N27 bifurcated premaxilla
dingo
(n=60)
76
(n in brackets) 
55 (20)
Nl concave sagittal profile 90 73 (23)
N8 dorsal sulcus in premaxilla 91 92 (26)
Nl 3 presence of staphlion cusp 60 64 (27)
N2 frontal crest fusion anterior 75 62 (27)
N7
to bregma
buttressed M^ alveolus 98 86 (30)
N3 M 1 cingulum ridge 83 78 (28)
N6 P2/P- crowding 6 25 (28)
Of the three specimens with early dates, WAM F6243, SAM Fromm 01, and 
ANU Milk 01, it is possible to say there are no major morphological distinc­
tions between them, or between them and the modern population. Even in its 
sub-adult state, Fromm 01 carries the full suite of non-developmental 
traits one would expect to find in a modern free-range dingo. Milk 01 
equally could be interpreted as a gracile arid-environment dingo, little 
different to numerous modem museum specimens. At this initial stage in 
the investigation of temporal variation in Australian dingo, the evidence 
points to an homogeneity of form across the complete undated group A 
fossils. That the three earliest dated specimens also strongly conform in
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non-metrical characters with modem dingo establishes a strong basis for 
belief in a temporally invariant morphology in dingo. That the^evidence 
for homogeneity is comprehensively exhibited amongst these non-archaeological 
fossils has implications which I will discuss after the metrical analysis 
of the fossil sample as a whole.
Group B fossils have been designated a class by virtue of their 
likely prehistoric association with Aborigines. The question has been 
raised whether or not this association implies morphological differences 
between these dingoes and the free-range forms, both fossil and modern.
The finding is that a part of the sample, three specimens to be precise 
(Mu 01, Mur 02, Kioloa 01), exhibit either cranial or dental reduction of 
a magnitude hitherto unrecorded for dingo. Of undoubted interest, however, 
is the fact that within group B there is a split between the modified 
individuals and the remainder, which is apparently morphologically indis­
tinguishable from free-range prehistoric populations.
The spatial and temporal distribution of the group B fossils strongly 
indicates that size reduction is not a regional/local phenomenon nor can it 
be said to be a long-term morphological trend amongst archaeologically 
derived material. The existence of small dingo forms at Lake Mungo in 
central-west NSW and at Murramarang Point midden on the southeast coast 
shows that size reduction is not localised in a single dingo community.
The further existence of a morphological split between specimens in the 
same site (Murramarang Point) shows that if size reduction is a 'trend* 
it is not coherently expressed in any one community. In truth, there is 
no adequate evidence to determine the temporal variability of size 
reduction one way or the other; it is merely possible to say that two 
forms of dingo can appear contemporaneously in the one locality.
The question of whether the modified specimens are, in fact, dingoes 
has been raised in the individual specimen reports. There it was argued 
on morphological grounds that, while dwarfism is a major departure from the 
typical free-range dingo condition, there is retention of cranial characters 
and proportions sufficient for a reasonable belief that these specimens are 
indeed dingoes. The basic modifications in the three specimens include:
1. cranial size reduction with the retention of the proportions of the
posterior cranial cresting, the calvarium vaulting, and the inflation 
of the frontals;
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2. the reduction (but not completely) of sexual dimorphic characters 
at the mastoid-nuchal process and in the frontal development in the 
postorbital constriction;
3. relative reduction in rostral length (which is possibly integrated 
with the next point);
4. palatal shape changes, primarily in maximum palate width, which is 
relatively increased;
5. reduction in the size, particularly in the elevation, of the tympanic 
bullae;
6. tooth-length reduction, with the premolar loss of size disproportion­
ately greater than in the canines or molars.
In a sense this claim for the existence of modified dingoes is a 
challenge to the 'established' position on dingo morphology. As I 
developed it in Parts 1 and 2, that position grew out of an exclusivist 
examination of free-range animals. Indeed it can now be seen to be a 
radical interpretation of dingo morphology, which a more conservative 
review of the evidence would have recognised as deficient.
This leaves the important question of the dates of modified dingoes 
to be considered. From the Eurocentric point of view the question can be 
recast: can the modified fossils be shown to be unambiguously dated into 
the pre-European period. The answer, strictly, is no. The provisional 
date on charcoal taken from above Kioloa 01 is given as 320 ± 180 BP 
(ANU 2343). No date is possible from the midden layer below the skeleton. 
It is important to note that the existence of the upper midden layer, 
sealing in the specimen, indicates that the animal predates the last 
Aboriginal occupation of the site. In the case of Mur 02 a date of 
> modern (ANU 2243) has been given on charcoal taken from the matrix 
around the skeleton. Again this individual was situated at the base of 
a midden layer wdiich includes numerous lithic artefacts referable to the 
last 2000 years of south coast occupation. The age of the Lake Mungo 
specimen, Mu 01, wdiich was located in a brown sediment in the upper part 
of the Zanci unit has been difficult to assess. The considered opinion 
(see Appendix 11 ) is that the skeleton is contemporaneous with the brown 
sediment, but this sediment is not developed from the underlying Zanci 
sediment. The bone condition of the body parts unexposed before excavation 
is identical to that of numerous Mungo finds: very fragile, and leached.
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I have found it very difficult to imagine, simply in terms of bone 
condition, that this spdtfimen could be that of a European dog. Notwith­
standing my inclination to see these three specimens as of pre-European 
antiquity, the dating on each must be recorded as undetermined. How one 
might gauge the probability that these individuals are anomalous non­
dingoes I will leave till the metrical analysis has been reported.
To finalise this section I will summarise the findings on tooth wear 
and bone pathologies. A statement concerning bone pathology in the fossil 
series is necessarily brief because I have insufficient knowledge of the 
subject for it to be anything else. Two pathological conditions have been 
observed in the skeletons reported above. The first is a single case of 
osteoarthritis in the acetabular rim and femoral heads of a male specimen, 
WAM 76.9.384. My assessment of the age of the specimen was that of a 
fully mature adult. The point here is that this is one of perhaps three 
specimens in the entire series that has reached a relatively advanced age. 
The low rate of occurrence of arthritis in the dingo fossil series may 
well reflect this fact, rather than a physiological resistance to the 
condition. The second condition, much more frequently expressed in the 
series, is that of minor lesions in the crania. These appear most often 
in the palate, the upper maxillae surfaces, and occasionally in the 
frontals. They give the impression of being responses to injury sustained, 
(speculatively) either in hunting and mastication (the palate lesions) or 
within the practices of agonistic behaviour (rostral and frontal lesions)
- otherwise known as fighting.
The quite astounding condition found in Mai 01, that is, the 
remodelling and complete loss of one of the occipital condyles has special 
significance for the argument concerning human/dingo relationships. The 
animal can only have survived this traumatic injury with human nurture; 
its last meal certainly implies it did not die of hunger.
It is worth noting that alveolar and apical root abcessing in fossil 
dingo is rare (one case each). This is matched by an equally rare 
occurrence of visible caries.
To generalise on the developmental condition of tooth wear in dingo 
is obviously difficult where precise ageing of individuals is not avail­
able. I will summarise only gross patterns of relative wear between the 
anterior teeth, the premolars, and the molars. On the limited evidence 
of four specimens (WAM 67.9.138, 62.9.5, SAM P19511 and ANU Milk 01),
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fossils drawn from arid environments tend to have unbalanced or asymmetric 
wear between the premolars and the rest of the dentition. Typically these 
individuals have light wear in the premolars and heavy wear in the 
incisors and molars. In contrast, the non-arid group have a more even 
wear pattern across the tooth series, with both breakages and wear appearing 
amongst the premolars. An obvious explanation of these differences would 
highlight the grit load in arid dingo diets and hence the heavy molar 
attrition. More speculatively, the breakages in premolars amongst non-arid 
dingoes may imply the hunting (and holding) of larger game, and the heavy 
attrition in the incisors of arid dingoes the practise of digging for 
lizards and vegetable foods.
Amongst group B fossils the imbalance in wear appears to be concentrated 
in the molar series, where extreme attrition is a regular occurrence. Both 
Kioloa 01 and Mai 01 are examples of individuals with category 4 and 5 
molar wear combined with a modest category 3 wear in the premolars. In 
neither of these cases is there any reason to believe that the animal is 
aged. One must assume that amongst these coastal dingoes molar wear was a 
determinant in their survival, which is an interesting if possibly contra­
dictory aspect of the question of dental size reduction in some of these 
individuals.
CHAPTER 7
METRICAL ANALYSIS OF FOSSIL DINGO
This chapter deals with the specific problem of variability of dingo 
cranial and dental morphology over time, using a multivariate analysis of 
metrical data. As in the previous chapter the investigation has been 
directed to the study of individual fossils. There are two reasons for 
this:
1. Only three fossils are dated to the early period for dingo in 
Australia. These individuals (Fromm 01, WAM F6342 and Milk 01) 
present the further problem that the first two are sub-adult and 
the third is an adult with a heavily distorted cranium. In effect 
only dental measures in these specimens have any immediate value.
In the light of this, the proposal is to investigate the cranial 
and dental homogeneity of the whole fossil series through a com­
parison of each individual with a modern dingo population. The 
dated specimens will provide, inter alia, a guide to the similarity 
of the dentition of early and modern dingo, and hence a guide to an 
answer to the question of variation over time.
2. Because each fossil will, in general, contain different amounts of 
metrical information (through losses and breakages) the construction 
of a reasonable, data-complete sample of the fossil population, is 
virtually impossible. For this reason a technique which employs the 
complete data for each fossil, and which examines each individually, 
is obviously of great advantage.
The model I have used is that reported in Thorne and Wilson (1975) 
and modified recently by Wilson (n.d.). The program used was written and 
tested by Ms Y. Pittelkow in 1978; its implementation was by myself.
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The model develops a characteristic of the generalised distance D2 
between two populations, namely, that its sampling distribution is a 
function of y2 • The model proposes that the morphological equivalence 
between a fossil and the modern population can be tested by observing the 
support (i.e. the log likelihood) that each fossil offers to an hypothesis 
that the population from which it is drawn and the modern population have 
the same mean vector and dispersion matrix. The support statistic can be 
shown to be a function of the generalised distance D2 between the individual 
with an observation vector x^ and the comparison population with parameters 
and Further, because of the sampling characteristic of D2, support
can be shown to be a y2 variable. The percentage points of this distribution 
can therefore be taken to define the critical value of support below which 
the hypothesis (here defined as the null-hypothesis) will not be rejected, 
and above which the alternative hypothesis should be accepted. In the 
more recent exposition of this technique Wilson (1979) has redeveloped the 
model to include a correction factor for the value of the support to take 
into account the small sample characteristics of the estimation of the 
comparison population parameters. The computed values of support I report 
here follow this latest analysis of the problem (see Appendix \6).
In the application of this model I have had the option to use as the 
comparison population either the central Australian dingoes, or the 
Australia-wide combined sexed samples. In view of the diversity of the 
fossil series and the regional variability it might contain I have chosen 
to use the combined sample as the sexed modern comparison population.
This choice has been made with the understanding that comparisons against 
this regionally diverse population are likely to be less sensitive to the 
individual’s variation than a comparison against the more tightly defined 
regional Sample 0. With the ability to sex the fossils independently 
before the calculation of support (hereafter referred to as d?), the 
important sexual dimorphic element in variability is taken care of. 
Nonetheless, because the variability of the comparison population is 
increased by combining samples, the null-hypothesis tends to be a conser­
vative test of the possible differences between the underlying fossil 
population and modern dingo. I can say in this context, however, that 
exploratory analyses using only the central Australian dingoes have given 
results that prove interesting but difficult to interpret. I see a strict 
regional comparative analysis as an option for future research.
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Finally, a decision is required on the choice of the dimensionality 
for the analysis. Thorne and Wilson (1975) have argued in their study 
of fossil humans that maximal numbers of variables are appropriate in the 
comparisons of the fossils with their data-complete (?) modern populations. 
Hence their use of over 40-variable solutions on some fossil crania. My 
inclination has been the reverse, that is, to partition the variable set 
into regional anatomical groups and to run these as independent analyses 
on a reduced dimensionality. There is a certain logic to this approach 
because the contributions of individual variables in the calculation of 
d? are difficult to assess: where the variables are many, the picture 
becomes particularly murky. Apart from this I have been interested to 
know results on the dentition as morphological elements independent of 
cranial variability.
In discussing dimensionality a somewhat more pragmatic consideration 
also applies. My experience with the modern dingo data set has been that 
major computational problems enter the analysis if large numbers of 
variables are included. In the calculation of the variance-covariance 
matrix inverse, errors appear to be unavoidable in solutions with more 
than 15 variables. With this operational imperative, I have constructed 
three variable groups: I. cranial variables (maximum 11), II. upper dental 
variables (maximum 7), III. lower dental variables (maximum 7).
Cranial variables
VI total length
V3 prosthion-staphlion
V4 prosthion-intersphenoid suture
V7 posterior M2-prebulla notch
V8 staphlion-basion
V12 nasal bone length
V18 porion-porion
V25 porion-nasion
V38 bi-mastoid width
V40 inion-mastoid
V46 P4-P4 width
159
Upper dental variables
V50 M1 length
V51 p4 length
V52 P3 length
V54 canine length
V56 M1 width
V57 P4 width
V58 P 3 width
Lower dental variables
V69 Mi length
V70 P4 length
V71 P3 length
V73 Mi width
V74 P4 width
V75 P3 width
V79 canine length
The population parameters for these variable groups are listed in 
Appendix 9.
RESULTS
Group A fossils
Table 7.1 presents the values of d^ for each specimen, against both 
male and female modern dingo populations, over the three variable sets.
The number of variables present for each fossil is given in brackets between 
these values. An asterisk indicates when the value of d? is greater than 
the critical value of x? q (where i = the number of variables present). 
Only same-sex comparisons are marked in this way. Two further columns 
appear under each variable group. These have been calculated to facilitate 
the graphical representation of the fossils in the dimension of the com­
parisons against the sexed modern populations. It is of some importance 
to note that because each d^ is likely to be calculated on a different
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number of variables, comparisons between the require transformation 
into a dimension-independent quantity.1 I have chosen to do this by 
calculating the new variates d;?/x? q for both male and female com­
parisons. A value of greater than 1.0 on these variates represents a 
significant result.
Comments on Table 7.1 are itemised by variable group.
1. There are four significant results from the cranial variable analysis. 
In three of these the sex designation of the specimen plays an 
important part, in that a non-significant result would have been 
obtained had the designation been reversed. Specimen FC 01 has 
already been queried in the reports as a possible dingo hybrid or at 
least a highly distinctive regional variant of dingo. In these 
results it turns up with two significant results, which rather implies 
that of the two evaluations of its cranial morphology the former is 
correct. The significant result on McE 01, I regard as particularly 
interesting. This specimen has been characterised as demonstrating 
strong male traits, but it is, in fact, a small individual falling 
clearly within the female ranges on many variables. There can hardly 
be any doubt this is a dingo, given its provenance in the McEachern 
Cave deposit, its bone condition, and its possession of good dingo 
characters. I can only suggest it is an unusually small male.
Overall the cranial variable results strongly support the claim 
made in the previous section for a morphological homogeneity in non- 
archaeological fossil dingo. The absence of results on the dated 
specimen WAM F6342, in the strict sense, leaves the question of 
variation over time untested.
2. There are four significant results in the upper dental variable group. 
Three of these are marginal cases. The strongest outlier is again
FC 01. This result appears to derive from the very modest dimensions 
of the teeth.
The sexed specimens in this group, in general, produce correct 
sex-oharacteristi-c scores (i.e. sexed individuals lie closest to the 
same-sex comparison population). This fact may be taken, therefore,
1 Thome and Wilson (1975) do not do this, apparently because their 
interest is primarily in the presence or absence of significant 
results for their fossil series.
164
to indicate sex on partial crania (with teeth) that would otherwise 
not be open to sexing. In this vein I might make a guarded pronounce­
ment on the McCoy hypotype dingo specimen NMV P7446: it is female.
An important result is gained in this variable group, that specimen 
WAM F6342 is shown to be well within the modern female support region. 
The other important and general result is that the series as a whole 
is in good conformity with modern dingo dentition.
3. The results on the lower dental variables parallel those of the upper 
dentition. There are two significant results: both are specimens 
that have produced similar results in the other variable groups. The 
two dental results on WAM 66.2.99 are reversed sex-characteristic 
scores which may suggest an incorrect sex designation for this speci­
men. Certainly the size of each tooth is at the top of the range for 
male dingo.
Again the important dated specimen WAM F6342 has non-significant 
results.
Taken as a whole, these three groups of results could only be seen as 
an impressive demonstration of cranial and dental homogeneity in the non- 
archaeological fossil series. Of the 40 specimens reported here, seven 
stand outside the modem population on one morphological element or another. 
One of these cases, FC 01, is thought to be sufficiently ’different* for 
its dingo status to have been questioned altogether. Two specimens (WAM 
65.12.104, WAM 66.2.99) have sex-characteristic scores on d^ that suggest 
a wrong sex designation may be involved in at least some of their signifi­
cant results. Of the four remaining cases only one (WAM 67.12.41) is 
consistently placed as an outlier of the modern series; it has significant 
results on both dental variable groups.
Clearly this model provides only one of a number of possible measures 
of fossil population homogeneity. The homogeneity it tests is a relative 
concept in the sense that the question asked is: are these fossils within 
the range of morphological variability of the modem dingo? The answer 
appears to be a strong yes. But to give a view of how the same model 
would place a selection of Australian domesticated and working dogs with 
respect to modern dingo populations I have run a mixture of 28 labradors, 
kelpies and border collies through the same comparisons. It will be 
appreciated these are dogs with body size not dissimilar to dingoes, nor
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are they characterised by cranial abnormalities; they are very ordinary 
dogs. The results are tabulated in Table 7.2, and they rather speak for 
themselves. Not a single case stands unambiguously within the modern 
dingo support regions. The point is made, if obliquely, that the model 
I am using to investigate homogeneity is, on the face of it, highly 
sensitive to morphological variation that is uncharacteristic of the 
comparison population (dingo).
Group B fossils
The results for the 14 specimens in this group appear in Table 7.3. 
Unfortunately no metrical data on Mu 01 has been considered reliable 
enough for its inclusion in the analysis. Comments on this specimen 
remain, therefore, at the subjective level.
At first sight the result list appears to be less than dramatic. The 
site BB4/- provides five separate specimens, three of which are crania in 
various states of completeness. The single significant result from the 
site occurs on the cranial variables of BB4/G5B. In fact, this is a 
surprising result. The specimen is amongst the larger fossils and yet it 
produces two separate sex-characteristic scores indicating a female. An 
inspection of the data provides no clues to the result, except perhaps the 
relatively narrow bi-mastoid width (which is a sex diagnostic in dingo). 
Further I would have to regard as coincidental the connection of a signifi­
cant result and a dingo with the only recorded case of a doubled P1.
Surely the analysis is not as good as that?!
CU5/-I6 is a maxillary fragment from the east coast site Curracurrang 
(NSW), and it produces one of the two significant results on the upper 
dentition in this fossil group. This specimen contains relatively large 
teeth with a single atypical feature: the premolars are unbalanced by a 
diminutive P3. This appears to be sufficiently unusual to produce large 
values of d? against both male and female modern populations.
The final two specimens with significant results are considerably 
easier to interpret. Mur 02 is a known-sex male, and in comparison to the 
rest of the analysed fossils is decisively small. Each dimension on this 
specimen is approximately three standard deviations below the sample of 
male means. The subjective view is that this specimen retains a dingo 
posterior cranial shape written small. It may well be that this is a
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Table 7.2 Modern working dogs vs modern dingoes
CRANIAL V ARIABLES CRANIAL V A RIABLES
Case 
n o .
No.
vars ‘d2 6 i 9 d2/x2 9
Case 
n o .
No.
vars d2 6 di 9 d2/x2 9
1 11 28.2735.40
1.14
1.43 15 11
51.81
63.23
2.10
2.56
2 11 35.8754.84
1.45
2.22 16 11
25.61
29.54
1.04
1.20
3 10 26.9933.64
1.16
1.45 17 11
36.10
55.84
1.46
2.26
4 10 26.9634.92
1.16
1.51 18 11
41.99
47.48
1.70
1.92
5 10 27.8120.01
1.20
0.86 19 11
59.51
38.18
2.41
1.55
6 10 22.0522.87
0.89
0.92 20 11
27.38
34.53
1.11
1.40
7 11 22.0832.87
0.89
1.33 21 11
64.14
33.16
2.60
1.34
8 11 21.9530.81
0.88
1.25 22 11
46.27
41.36
1.87
1.67
9 11 28.8344.27
1.17
1.79 23 11
43.04
33.94
1.74
1.37
10 11 28.7527.46
1.16 
1.11 24 11
46.34
55.57
1.88
2.17
11 11 64.3131.27
2.60
1.27 25 11
58.21
41.43
2.36
1.68
12 11 50.1947.15
2.03
1.91 26 11
25.60
44.63
1.04
1.81
13 11 50.3942.53
2.04
1.72 27 11
49.41
33.88
2.00
1.37
14 11 59.8736.49
2.42
1.48 28 11
42.39
37.91
1.72
1.53
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situation where pure size difference is a sufficient explanation of its 
significant result. The reversed sex-characteristic score seems to confirm 
this in the sense that this individual looks like a dingo, but of the 
wrong sex.
Kioloa 01 is possibly the most interesting dingo specimen studied by 
me. I regard the results produced on it as a strong recommendation for 
the analytic technique used in this chapter. It was argued at some length 
previously that Kioloa 01 was a dingo, but modified, particularly in its 
dental apparatus. The non-significant result on cranial variables verifies 
the first point; the significant results on both dental variable groups 
verify the second point. Inspection of the data suggests that the dental 
results turn on the size imbalance and size reduction of the premolar 
series.
Finally, a brief note is needed on the specimens returning non­
significant results on d^. Clearly the two most important of these are 
Milk 01 and Fromm 01, the two earliest dated specimens in the series. On 
their dentition both of these specimens are firmly within the modern mor­
phological range. Together with WAM P6342 these specimens are the lynch 
pin in argument concerning morphological change in dingo over time. Their 
combined results refer only to dentition and they strongly suggest that in 
the last 3000 years there have been no perceptible changes in the gross 
dental morphology in dingo. Whether one can go further on this evidence 
and say that cranial morphology is similarly invariant depends in part on 
the demonstration of cranial and dental integration in dingo. An indepen­
dent study would certainly be necessary to investigate this rigorously.
But both from what is known of the high correlation between cranial length 
variables and teeth variables (see Appendix 15) and from the apparent 
coherence in the d^ results between cranial and dental variable groups, it 
would be a reasonable assumption that the two morphologies are closely 
integrated. In simple terms, amongst unmodified dingo fossils it is 
generally true that if the cranial morphology is not distinguishable from 
that of the modern series, neither will be the dental morphology. In this 
sense the findings on the earliest fossil dingo dentition imply similar 
findings on cranial morphology.
To complete this presentation of results I have plotted the individual 
fossils against the transformed d^ variates (Figs 7.1, 7.2, 7.3). In 
interpreting these graphs it is worth noting the following:
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1. Low values on the variates (d^/y^ ^ imply close similarity of
the fossil to the comparison population represented on that particular 
axis. Individuals with high values on the variates are not necessarily 
particularly large or small: they are just ’different’.
2. 1.0 is the value at which a result becomes significant. The important 
comparison is, however, of a sexed individual against its same-sex 
support region. If a male lies outside the male support region 
boundary it is a significant result in this statistical model.
3. A sex-characteristic score is determined by observing which sexed 
population the individual lies closest to. A highly characteristic 
score is one in which the known-sex individual lies within its own 
support region and outside the support region of its opposite sex 
comparison population.
4. Individuals which lie outside both sex support regions can in inter­
preted as being likely to have been drawn from a population with a 
dispersion matrix unlike either male or female modern populations.
Pure size differences, if they are not too great, tend to place the 
individual asymmetrically to the sexed axes.
My comments on these graphs will be brief because the substance of
this section has already been discussed in relation to the results presented
in Tables 7.1 and 7.3.
1. In each of these graphs there is a strong tendency for fossils to 
cluster in the common support region of the modern populations. The 
number of fossils standing outside both regions is small in relation 
to the total number.
2. The fossil distribution on cranial variables is both more diffuse and 
more ’sex-characteristic’ than is the case with dental variables. 
Overall, however, it is apparent that the analysis is not particularly 
attuned to producing a strong split of the fossils on their sexually 
dimorphic patterning.
3. Apart from the two outliers, Kioloa 01 (no.9) and Mur 02 (no.8), the 
archaeological fossil dingo appears to be randomly distributed through 
the clusters of non-archaeological fossils. The implication is that
except for modified individuals, archaeological dingo is not 
different^from non-archaeological dingo in its relation to the 
modem sexed series.
PART 2
CONCLUSION
There have been two fundamental issues investigated in Part 2 of 
this thesis. The first concerns the arrival and dispersal of dingo on 
the continent; the second concerns the form the dingo took after it had 
become established as a free-range predator, and whether this form changed 
during the dingo's occupation of Australia. If the argument about what 
could only be considered as wide-ranging questions has appeared narrow at 
times, this has been forced by the diversity and quantity of opinion that 
has, over the last 150 years, accumulated on these issues.
In Chapter 4, I have traced some of the main themes in the published 
material on dingo, and have come to the conclusion that a group of theories, 
originally associated with the powerful figures of Professor Fred McCoy 
and Gerard Krefft in the mid-nineteenth century, has influenced most of 
the subsequent Australian opinion on dingo. This dominant paradigm has 
been palaeontological at its base and zoological in its interests, and 
has since its inception virtually excluded the consideration of the 
Aboriginal Australians in the field of dingo research. The core of the 
paradigm is that dingo is an alien and therefore an introduced species 
which has lived as a free-range predator in Australia for a long time.
Its morphology during its variously estimated length of stay has been 
seen to be virtually invariant.
Chapter 5 looked at the question of when the dingo may have been 
introduced. My conclusion that the introduction occurred at about 3500 
to 4000 BP places this as considerably more recent than had been thought 
up until about five years ago. All claims for an earlier Pleistocene 
introduction I have disposed of as either not supported by evidence, or 
supported by evidence that at best is equivocal. Because of the recency 
of introduction, I have no doubt that humans were involved in the dingo's 
transport to Australia. Who these people might have been I will investi­
gate in Part 3 of this thesis.
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In Chapters 6 and 7 I have consciously worked within the above- 
mentioned dominant paradigm, to examine the evidential basis for one of 
its major arguments: that fossil dingo is morphologically homogeneous and 
invariant over time. In essence I believe this is a good argument, but 
it is incomplete.
A number of specimen reports alluded to the probable existence of 
regional diversity in the fossil series. While I have not examined this 
question at the level of metrical analysis, it is reasonable to propose 
that regional differences exist in the fossil series and that these 
parallel those of the modem populations. After sexual dimorphic effects 
have been extracted, the basic regional differentiation is that of size. 
Size dines have not yet been rigorously established in modern Australian 
dingo, but as I argued in Part 1, they do appear to exist and to connect 
environmental regimes in a fairly conventional way. Arid regions support 
small dingo forms; temperate wooded or open forest regions support larger 
forms. Chapter 6 has discussed the limited evidence that suggests the 
fossil record mirrors this modem morphological/environment nexus. That 
the dingo adjusted quickly to subsistence in a range of environments is a 
supposition based on its appearance along the southern coast of the conti­
nent about 3000 years ago.
While clinal patterns may have existed in fossil dingo and have per­
sisted into the dingo population of today, there is nonetheless a basic 
morphological homogeneity amongst dingoes, and this is nowhere more 
apparent than in the dentition. It has been shown that this has been a 
long-term feature of dingoes, which I see has two important implications. 
The first is that there has been a basic commonality of subsistence 
strategy amongst dingoes right from the start. Secondly, this common 
strategy, based on a wide spectrum of resources, is a response to the 
dingo's unique position in the Australian food web as an introduced 
mammalian predator. This position was one established rapidly at the 
expense of two indigenous competitors, Thylacinus and Sarcophilus, and 
was apparently maintained without the necessity of change or adaptation 
in cranial and body form or dentition.
While this much could be considered as a normal development of the 
established position on dingo, the recent discovery of modified fossil 
dingoes cannot. While the zoological preoccupations have been dominant 
in dingo research, there has been a parallel study in the anthropological
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field of Aboriginal-dingo relationships. In brief, dingo had been 
observed living in Aboriginal camps at first contact in most parts of the 
Australian continent.1
Later observers, however, have doubted that the dingo was anything 
more than a voluntary captive, unmanaged, and with limited functions within 
the economy or social life of the Aborigines. Meggitt (1965), for example, 
thought of the relationship as a functionally ill-defined arrangement of 
tolerant cohabitation; Jones (1970) was inclined to disagree; Macintosh 
(1975) has described it as a loose symbiosis; and Hamilton (1972) thought 
of it as cohabitation with a psycho-social content circumscribed by the 
dingo’s reported recidivist tendency to revert to the bush during the 
first breeding cycle. While most of the modem observers have been 
impressed by the multitudinous presence of hybrid European dogs in 
Aboriginal camps, their sporadic utility as hunters, their regular use 
by the desert people as 'blankets’, and the selective value people place 
on these dogs as objects of affection, the question of prehistoric 
Aboriginal behaviour towards dingoes has been treated much more warily.
Part of the reason for this, I have no doubt, is due to the climate of 
opinion developed around dingo, that it is ’different’, intractible, and 
unreceptive to the casual attempts by Aborigines to domesticate it. I am 
equally sure that part of that ambience is attributable to the existing 
body of theories on dingo, which I have called the dominant paradigm.
Clearly this is a major field of investigation in its own right, which 
can hardly be taken up here. But the obligation to explain the presence of 
modified dingoes in archaeological sites I cannot avoid. The previous 
descriptions of these individuals have stressed a single common factor, 
size reduction in either the cranium or the dentition, or both. Equally 
important is the observation that a single site or a series of closely 
related sites may contain fossils that are heterogeneous in non-sexual 
size dimorphism. In an attempt to place these two morphological facts 
within the picture of dingoes in Aboriginal camps, I will construct a brief 
speculative case study of Kioloa 01 and Mai 01, two east coast midden 
fossil dingoes.
The excavations of two specimens Mai 01 and Kioloa 01 have yielded 
gut contents of the individuals at their time of death. Both specimens
1 See Meggitt (1965) for a discussion of part of this extensive literature.
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were buried whole within shell middens on the east Australian coast; both 
are male; both are fully adult individuals with very similar tooth-wear 
patterns; they have radically different dentition. Kioloa 01 ate parts 
of a number of rock fish before it died; Mai 01, before it died, ate a 
single large blackfish (Givella tvicuspida). The deduction I make is that 
both dogs had similar subsistence strategies, namely, living on human 
handouts as camp dingoes. If this much is equal between these examples 
of the camp dingo, how does one explain their radical inequality in dental 
morphology?
My suggestion is that they were drawn from breeding populations with 
different morphological characteristics. Kioloa 01 was a member of a true 
camp breeding population characterised by reduced body size and reduced 
dentition. Mai 01 was a member of, or was within a generation of, the 
free-range dingo population of southeast Australia.
It has been an observation in the ethnographic record of Australian 
Aborigines that their relationship with the wild canid population is 
possibly globally unique. Their relationship with the dogs in their camps 
is probably not. In general terms, Aborigines up until very recently have 
consciously taken juvenile dingoes from the bush and raised them within 
their camps. Some of these introduced animals remain voluntary captives, 
others attempt to return to the bush at puberty to what could only be an 
uncertain future. The net effect is that periodic infusions of potentially 
robust individuals are superimposed on an existing canine community. The 
size of that community and its generational depth (in the chronological 
sense) would be related to the size of the Aboriginal community and the 
stability (and degree of sedentism) of that community's subsistence 
strategies. For this reason I find it not surprising that the first 
evidence of camp dingo modification is amongst the coastal communities of 
NSW, whose economies Lampert (1971) has characterised as seasonally 
diversified, resource-rich, and above all, localised. In the sense that 
this is an explanatory model, it suggests we would be least likely to find 
viable and genetically continuous camp populations where there is periodic 
predation of the dog population by humans, where camp mobility is a 
continuous necessity, and where subsistence strategies produce irregular 
surpluses for the maintenance of the dog herd.
One of the implications of this explanation is that if modified dingoes 
are contingent on a continuous breeding population, it is probable that,
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since its introduction into Australia some three and a half thousand 
years ago, the dingo in Aboriginal camps has been ’modified’ more than 
once, and in more forms than one. But it is equally probable that no 
particular form has been more than an ephemeral visitation in a landscape 
of continual creation. Could one say it was a case of the big bang and 
continuous creation? This model has the obvious advantage that it allows, 
indeed predicts, the local invention of camp dingoes in regionally diverse 
communities. The Lake Mungo dingo, for example, while it has the decisive 
character of radical skeletal and dental reduction could hardly be seen to 
be in genetic continuity with the east coast midden fossil dogs. In terms 
of this model, however, it can be seen to be one event in a culturally 
continuous but biologically episodic process.
PART 3
The three chapters that make up this final part to the thesis intro­
duce evidence and argument concerning the origin of the dingo. If there 
is a useful distinction to be made between data and evidence it is made 
by example in this investigation. The substantial data I have collected 
on overseas canids, wild, domesticated and the fossil branch, are no more 
than a base from which to argue. On the other hand the evidence that is 
directly relevant to the argument about origins is sparse. The structure 
of the following chapters has been shaped partly by this imbalance, but 
also, as implied in the Introduction, by the need to work in a mode other 
than the empirical.
The development is as follows: Chapter 8 introduces some theoretical 
perspectives on dingo and its most likely early ancestors. Chapter 9 
examines possible entry routes into Australia. Chapter 10 follows this 
lead by identifying a target region and investigating within it the pre­
historic dog populations and their modern relatives.
CHAPTER 8
This introductory chapter will investigate the place of dingo in 
phylogenetic and cultural reconstructions of the domestication of the 
dog. I have already looked at aspects of this question from the point 
of view of the Australian-based naturalists and zoologists whose 
preoccupations were somewhat narrower than those of their overseas 
colleagues. The interesting thing about the European scholars in 
particular, was the equanimity with which they lifted the dingo out of 
the Australian context and placed it squarely into the phylogenies of 
European dogs. Underlying this facile geographical transposition was 
the idea that the dingo represented the perfect embodiment of the 
primitive dog. Like Heine Geldern's axes, the perfect morph has a way 
of travelling. The question is, therefore, what is so impressive about 
the dingo? what is this thing called 'primitive'? and why has primitiveness 
been so important in reconstructing the various histories of domestic dog?
There are two basic senses underlying a definition of primitive.
The first sense is common currency among the Europeans and involves the 
idea that dogs associated with 'primitive' people are primitive dogs 
per se. The noted zoologist St G. Mivart had this to say:
Professor Huxley has thrown out [i.e. introduced] the suggestion 
that not only some of the tribes of Hindostan, but even the 
ancient Egyptians were of the same race as the inhabitants of 
Australia, so that the Australians might thus be regarded as the 
survivors - degraded survivors - of the early parents of such 
Egyptians and Indians. If we could believe this, we could also 
believe that with such a more primitive race...the more primitive 
domestic canine race [dingo] may have survived there also and 
become feral [1890:168-9]. (My parentheses.)
In direct continuity with this idea is Stockhaus' (1965) empirical 
classification of the primitivhunde, in which he included the Afrikanischer 
Haushund, Abessinischer haushund, Pariahund, Haushund von Formosa, 
Beduienhund, Kaffemhund and the dingo. As a taxonomic criterion this
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primitive-by-association has little to recommend it. Nonetheless it has 
been of vital importance in a number of theories of canid domestication.
The second and more important sense of 'primitive' is a biological 
one involving the comparative morphology of wild ancestors and their 
domesticate descendents. Unless there are cultural reasons for believing 
otherwise, dogs with few structural modifications of the basic ancestral 
form are ipso facto primitive. Amongst the considerations overriding 
purely morphological features are behavioural characteristics, which can 
elevate morphologically primitive dogs (e.g. the German shepherd dog) to 
the so-called Kulturrassen. The fundamental problem with this simple 
relational definition of 'primitiveness' is that the ancestral form of 
the dogs is not self-identifying. Indeed the circularity of argument, 
that primitive dogs identify ancestors which identify primitive dogs, has 
been a major point of conflict for a hundred years. In breaking this 
chain, the idea of primitive-by-human-association has served the zoologist 
well. So too have ethological studies which are currently thought to be 
the most powerful new evidential source on the question of ancestral 
canids. But I will start in the nineteenth century when the question was 
still rather confused, and the search for the dog ancestor was still 
linked directly with primitive domesticates and their morphological 
character.
The polymorphic condition of the modern domestic dog was a major 
question in the middle of the nineteenth century. De Blainville,
Hamilton Smith and Darwin were all of the opinion that this diversity 
implied a polyphyletic origin of the dog races. Each was impressed with 
the claims of the wolves and the jackals as ancestral forms. Because 
the mechanisms of heredity were not widely understood in the latter part 
of the century, one of the problems, then as now, was to account for the 
modem diversity, when the ancestral form (or forms) was clearly not as 
diverse.
Darwin attacked the problem:
I do not believe... that the whole amount of difference between 
the several breeds of the dog has been produced under 
domestication; I believe that a small part of the differences 
is due to their being descended from distinct species [1868:37].
As a way of discovering what these species might be, he referred to the 
so-called theory of reversion:
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...as our varieties certainly do occasionally revert in some 
other characters to ancestral forms, it seems to me not 
^  improbable that if we could succeed in naturalising, or were
to culturate during many generations, the several races...that 
they would, to a large extent, or even wholly, revert to the 
wild aboriginal stock [1868 :37].
Since the free-range dingo was recognised by Darwin as a feral domestic 
animal (Darwin 1868:26), it was therefore a suitable case to test such a 
proposition. St G. Mivart was less sure that this was the case. His 
objection was both empirical and theoretical, the latter because he 
rejected the theory of natural selection and therefore its operation in 
reverse.
We are...far from asserting that all our Domestic Dogs have 
sprung from a dog like the Dingo, which may have arisen as 
naturally and as altogether apart from human action as the 
Wolf has arisen; all we would affirm is that such an origin 
is a possible one [1890:170].
In fact Mivart's position was not much more than a quibble on 'dingo- 
like* dogs and 'dogs like the Dingo'; he in fact promoted the idea of 
dingo as a 'primitive' canid (1890:168-9). Perhaps more indicative of 
his resistance to selection theories was his treatment of the truly novel 
work of Jeitteles (1877) who published a description of a fossil dog C. f. 
matris optimae, and drew some conclusions from it. Mivart wrote:
Professor Jeitteles contends that whatever otherwise may have 
been the origin of the dog, the Jackal and the Wolf (the variety 
Canis pallipes) have been the parents respectively of the 
Domestic dogs of the Neolithic and Stone periods of Human 
existence in Europe...Professor Jeitteles, of course, grounds 
his opinion on a consideration of the skull and teeth. Such 
evidence is to us profoundly unsatisfactory... [1890:170].
One might assume that Mivart objected to the method of seriating fossils 
by examining progressive changes in their form. Mivart believed that 
evolutionary change came only through sudden morphological transformations 
under the action of an 'internal force or tendency'. Such mutation 
theories are still prominent in modern kynological research. The main 
thrust of the next 30 years work, however, followed Jeitteles in 
incorporating the increasing flow of fossil material into increasingly 
complex and detailed domestic dog phylogenies. The expansion of the 
Kennel Club industry may have had some influence in the apparent obsession 
with ordering the world's dogs into more or less prestigious pedigrees.

PLATE 8.2 
Sern 55
C. f. palustris
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In the years 1890-1910, the main exponent of the model of a 
polyphyletic origin of the dogs was Professor Th. Studer, whose 
intellectual base was Switzerland and whose interests were global. In 
very general terms, Studer divided the world into areas populated by 
the northern and southern stem forms of dogs. In Europe he postulated 
two main streams, based primarily on a size dichotomy of fossil dogs.
The exemplar of the smaller variety was a neolithic dog C. f. palustris 
(Ruitmeyer) which he derived from an earlier jackal-like dog C. mikii 
(Woldrich). The larger fossils were wolf derivatives (both C. 1 . pallipes 
and C. 1. lupus), through the semi-domesticate C. f. poutiatini (Studer) 
and differentiating ultimately into two branches represented by the central 
European C. f. matris optimae (Jeitteles) and the Russian C. f. inostranzue 
(Anutschin). At the end of each of these branches he distributed the 
modem Hunderassen according to their likeness with the skull characters 
and measures of the particular ancestral fossil forms (Studer 1901,1906,1910).
The southern stem appears to have been less precisely structured; 
reasonable, perhaps, because there was an absence of fossils on which to 
base it. There was, however, the dingo to fill such gaps. Studer saw 
C. 1. pallipes as the ancestor of the dingo which he thought was widely 
distributed throughout southwest and southern Asia at a very early period, 
and which itself was ancestral to the pariahs. The possibility of 
distinctive Indian breeds does not appear to have been canvassed. The 
smaller Javanese dogs, the Battakspitz, he related to forms like the 
European C. f. palustris.
Whatever the merits of Studer’s systematics, he did two important 
things. First, he highlighted what he saw as a fundamental division 
within fossil canids, size dichotomy, and to relate this dichotomy to 
separate wild ancestral forms. Second, he effectively removed jackal 
from the domestic dog phylogeny, replacing it with a fossil, C. mikii.
This second point did not go unnoticed (Noack 1907; Hilzheimer 1908), but 
it would be fair to say that the mainstream of morphologically based 
canid taxonomies since Studer have not seriously considered jackal as a 
likely ancestor to dog.1
1 The exceptions to this generalisation I will deal with below.
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Despite Studer's attempt to present a world scheme for the dogs he 
was essentially concerned with the study of European canids. While 
numerous studies proceeded in this field with the excavation of neolithic 
and iron age fossil series (Brinkmann 1921, 1925; Degerb^l 1927), new 
comment on dingo was largely displaced to researchers in Southwest Asia. 
Duerst (1908), reporting a fossil dog from Anau (Pumpelly 1908), had 
referred it to C. f. matris optimae and found both very similar to dingo. 
He adds:
Jeitteles (1902) himself thought that the Canis matris optimae 
might have been derived from the Indian wolf (Canis pallipes 
Sykes), and assumes that the domestication of this animal took 
place in ancient Iran. Our finds in Anau might seem to lend 
a...degree of probability to this idea, but the direct 
measurements and ratios... show that the Indian wolf stands very 
fan from the Anau dog [1908:350]. (My emphasis.)
Duerst reports the presence of a fragmentary cranium of 'Canis pallipes 
or a similar wolf* in the lowest neolithic layers of the site (+8 ft, in 
the Aeneolithic Culture I), but in the light of the above statement, he 
suggests that the Anau dog may have been the product of the domestication 
of ’the dingo or another wild dog of Turkestan' (1908:351)! More recent 
work on Near Eastern fossil canids suggests that Duerst's wolf cranium 
with its upper tooth-row crowding and modest dimensions is more likely to 
have been the early domesticate rather than a true wolf.
Sewell (1931) discusses the canid remains from Mohenjo-daro and comes 
to the conclusion that:
...it is abundantly clear that the Mohenjo-daro dog comes 
extremely close to the Anau dog, and that both are very nearly 
related to, if not actually identical with, the palaeolithic 
Canis poutiatini3 on the one hand, and the present day Canis 
familiaris var dingo on the other [1931:65l].
His reported cranial and dental measures are, in fact, rather too 
small to fall within the modern dingo range, but this he seems to have 
overlooked, in his desire to derive the Anau and Mohenjo-daro dogs, and 
dingo, from a common ancestry in the Russian palaeolithic (1931:651). 
Prashad (1936), in his highly synthetic report on the Harappa faunal 
remains, errs in the opposite direction. Stratigraphic provenance is 
lacking for all of this material, but it is reasonable to assume that it 
falls weithin the period 5000-3500 BP.
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The three main specimens from this site are discussed in more detail 
in Chapter 10, but I will report here Prashad’s view of them.
The Harappa Dog, for which I have proposed the name C. 
tenggeranus race harappensis, also shows, in the shape of 
its skull, distinct affinities to that of the Indian Wolf,
C. pallipes, and so far as can be inferred from the scanty 
remains, was probably the ancestral form of the Indian 
greyhound. The remains of the Harappa Dog are comparatively 
very ancient... and I believe that this animal must have been 
domesticated in the Valley at a fairly early date in the 
course of the Indus civilization [1936:8].
Prashad had a number of problems. He had not recognised that his 
main specimen was sub-adult. Thus, the indices he used on the cranial 
proportions showed it to be similar to the wolf he had measured, although 
it clearly looked very different. Secondly, he had an undeniably small 
skull with very large teeth, which he rightly judged was quite the 
opposite of the Anau specimen which had been referred to C. f. matvis 
optimae and the dingo. Thirdly, he wanted to find evidence to support a 
theory of the indigenous domestication of dog in India. He proceeded to 
find it in an obscure reference of Studer’s to the Javanese feral (?) 
dog C. tenggeranci which was thought to be a relic of a widely distributed 
precursor of the dingo. If he had seen the modem type specimens of this 
dog he might have been prepared to settle for matris optimae or even the 
dingo. This point will be amplified in Chapter 10.
In this historical introduction it has been clear that those who 
have thought of dingo as a generalised, primitive dog, invariably have 
been impressed with the credentials of the wolf (in one of its forms) as 
the most likely ancestor to all dogs. As I have already mentioned 
(Chapter 4) , the actual knowledge of dingo morphology was sketchy in the 
early part of the century, and was in any case clothed with a number of 
assumptions concerning its antiquity and stability. A notable Australian 
addition to the understanding of the dingo was made by Wood Jones (1921). 
Apart from being an active distributor of dingo skulls into European 
collections he made two contributions to the perception of the dingo.
Both were recognised in the European literature. The first was a correct 
assessment that the dingo is an homogeneous population with a limited 
history of residence in Australia. The second was an assessment of the 
importance of a morphological trait in M1. His conclusion was that the 
jackal was unlikely to be ancestral to the dingo, by virtue of the
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absence of the labial cingulum ridge in dingoes, dogs and wolves, and 
its clear presence in the more ’primitive' dentition of jackals and 
foxes. As it happens, the argument is deficient. It is not a fact that 
all wolves have ’lost’ this trait; it is well developed in some 
individuals of C. 1 . pallipes and C. 1 . arabs, and it is also regularly 
present in dingo.1 In domestic dogs the trait is variably developed. 
Further, to argue phenetic relationships from the absence of a trait, 
one needs to secure a chronology of its 'loss' in the various taxa. Wood 
Jones merely states that the trait is 'primitive'. Perhaps a more 
interesting feature in the same tooth is the anterior lingual cingulum 
ridge. I submit that this is a better diagnostic trait of the jackals 
and the southern and southwestern Asian wolves. As a complete and 
connected ridge it is extremely rare in northern wolves and most of the 
common European domestic dogs; it is present in this form in about 65% 
of dingoes. The detailed morphology of M 1, far from removing jackal from 
the ancestry of dingo, by my reckoning places it in a prominent position.
Trait analyses of this sort have traditionally been very subjective 
and not very productive of agreement between disputing authorities. They 
were, in any case, overtaken in the 1950s and 60s by theoretical 
developments in morphometries generated in the Kiel Institut für 
Haustierkunde. Although the attempt to characterise the output of an 
academic institution over 20 years is presumptuous, a single and powerful 
theme does seem to run through the many publications of this research 
school. As it was developed from the early proposals of Herre (195A) 
and Rohrs (1959), the methodology has involved the examination of 
morphological structure through bivariate allometric analysis, the 
central assumption being that domestication in animals is revealed most 
explicitly in cranial correlational studies involving brain capacity, and 
the decisive finding being that C. lupus L. is the single ancestral stem 
for all domestic dogs. By persuasion the school is 'lumper'. If one 
accepts that the species C. lupus rightly accommodates the diversity of 
the modern Hunderassen, then attempts to operate within the precepts of 
the school as a 'splitter' are clearly doomed. The fossil record from 
this perspective starts to take on a very homogeneous look. And yet one
1 My data, and Macintosh confirms this with respect to the Fromm's 
. Landing specimen (Macintosh 1964).
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of the larger studies in the school (Stockhaus 1965) has provided insights 
for both the supporters and opponents of its paradigm.
Stockhaus set out to examine the implications of 'diversity within a 
species'. His central finding I believe merits elevation to the status of 
a rule. Herewith is Stockhaus' Rule (in two parts):
1. In domestication the correlations between different skull measurements 
do not change in the form of simple allometrics. They can be best 
characterised by 'transposition' of correlation between sub-specific 
groups.
2. Non-correlative differences in the skull proportions of domestic dogs 
may be marked by changes which are independent of the size of the 
animals [a free translation from p.238].
In effect, Stockhaus has shown that between the sub-specific groups 
of the mega-species C. lupus there are both mean vector and variance- 
covariance differences of a major sort. Further, these differences are 
not systematically distributed across the range of large and small dogs.
In many quarters this would be an invitation to a splitter's picnic, but 
the problem is where to cut the cake.
Dahr (1942) had earlier found a similar problem in his work on the 
inter-specific and inter-generic variability in the correlation of brain- 
case length and width. In his words:
If we compare 'normally shaped' domestic dogs with wild canids, 
we will find only in dogs of intermediate size does the cephalic 
index on an average coincide with that in the wild forms of 
corresponding size, whereas the smaller domestic breeds as a 
rule exhibit a higher cephalic index, and the larger breeds a 
lower one, than the wild forms of corresponding size...The 
hypothesis that the smaller dogs are descended from jackals and 
the larger from the wolves does not... explain why the braincase 
in smaller and larger dogs deviates in different directions from 
that in the wild forms... [ 1942:54].
On the basis of this Dahr surmised that neither jackals nor wolves 
are suitable ancestral stock for the original domesticated dog, but that 
'...the most plausible size of the ancestral form coincides with size 
of the Australian dingo' (1942:54). Of course Dahr's findings would 
probably have been less secure if he had used allometrically transformed 
data, or if he had included the smaller varieties of the wolves pallipes 
and arabs and the larger jackals from the Near East. This point is brought 
home in the more recent work of Hemmer (1975).
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A cornerstone of the Kiel School’s theoretical work on morphological 
change under domestication has been the finding that brain capacity 
exhibits a positive allometric relationship with most skull (and some 
dental) measures (e.g. Stockhaus 1965). In simple terms this means that 
the rate of decrease of brain capacity is less than the rate of decrease 
in skull variables between dogs in a given population. According to 
Stockhaus’ Rule this may be of little use in establishing phenetic 
relationships between dog varieties, whether they be modern or fossil 
populations. But it is certainly worth looking at the fossil record from 
this point of view. The basic principle is that under domestication brain 
capacity has decreased between 20-30% of the ancestral northern wolf mean 
value. The dingo is important because it is thought to represent an 
intermediate stage in the progressive, if discontinuous, modification of 
the skull. While retaining the covariance structure of the wolves, it 
has a brain capacity reduction of 39% compared to circumpolar wolves and 
15% compared to C. 1. pallipes (Stockhaus' figures, 1965).
If one were to apply this principle consistently, a rank order of 
brain capacity for the Hunderassen should provide both a measure of 
'primitiveness’ of the varieties and a 'cortico-chronology' of the 
progressive modification of the modern dogs. However, such an application 
would create chaos in the orderly ranks of the various Kennel Club 
histories of the modern breeds. Very simply, German Shepherds and St 
Bernards, with large cranial capacity, are not considered to be either 
’primitive’ or of great antiquity as breeds. On the other hand there is 
good evidence to suggest there were toy dog breeds in dynastic Egypt 
4000 years ago (Zeuner 1963). Perhaps more difficult is the clear 
evidence that amongst the nominally primitive dogs there is massive 
variability in brain capacity (range 51-141 cc). None of this is 
particularly surprising nor is it a real test of the general proposition 
that cranial capacity decreases over time. For that I will go back to 
the fossil record.
Lawrence (1967, 1968), in reporting early North American fossils, 
has made the interesting observation that the theory of gradual size 
increase of Amerindian dogs has to be revised in the light of the finds 
at Jaguar Cave, Idaho. Previous workers in the field (Allen 1920; Haag 
1948) had identified at least four groups or breeds which could be 
partitioned between small and large varieties. Haag (1948) had seriated
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these against cultural markers and had come to the conclusion that the 
earliest dogs were generally the smallest. Lawrence (1968) was able to 
report on the basis of mandible fragments and some dentition that the 
Jaguar Cave contained the remains of both large and relatively smaller 
dogs at levels dated to about 10,500 BP. Her point was that in North 
America, a size dichotomy is present from the start of the fossil record, 
so that size alone cannot be used as a marker of antiquity.
Subsequent work by Olsen (1974, 1977) has led him to suggest that 
the North American fossil dogs have detailed morphological affinities 
with the smaller varieties of C. 1. ohccnoo. This may be true, although 
one of his markers, the recurved ascending ramus, is to be found not only 
in C. 1. chanoo but in some C. 1. pallipes and C. 1. arabs. It does 
appear to be absent in the northern C. lupus. On the question of size 
diversity Lawrence (1968) invokes a general principle that ’...variation 
in size is one of the results of domestication of the dog...’ (1968:45), 
which is an observation but not an explanation. Olsen has not taken a 
position on the question, although he is one of the few outside researchers 
to have examined the Chinese fossil canid holdings from the late Pleistocene 
and Holocene periods. One gets the impression from the literature 
(Teilhard de Chardin 1940; Zdansky 1928; Pei 1934) that there is a 
size cline across the Pleistocene boundary amongst Chinese canids and that 
morphological diversity is a hallmark of the later Pleistocene material.
In respect of the argument about cranial capacity, it is probably too soon 
to judge whether the American and Chinese fossil material affirms or 
denies the proposition of decrease under domestication. I will at this 
point note, however, in the context of the separate question of dingo 
origin, that Zdansky (1928) has referred a late Pleistocene Choukoutien 
Locality 1 canid to Ccmis cf. dingo. If only it were that easy.’
The European fossil canids have been introduced in the discussion 
of Studer's work. To reconstruct the chronology of the nineteenth century 
material in detail is a major task, so I will stick to generalities. The 
earliest fossil, from Star Carr, England, dated to about 9500 BP, is a 
sub-adult, and it was with some difficulty that Degerbf61 (1961) pronounced 
it dog, not wolf. On the other hand the so-called Maglemosian dogs from 
the Danish mesolithic, dated to about 8500 BP, are indisputably dogs of 
a relatively uniform character and a stature somewhat smaller than dingo 
(Degerb^l 1927, 1961). The Senckenburg dog (Mertens 1936; Degerb^l 1961)
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of comparable date, was described as a ’European Mesolithic dingo’
(Degerb^l 1961). Coming forward into the Danish neolithic, a series of 
considerably smaller dogs, possibly referable to C. f. palustris has 
been excavated at Bunds^ (Degerb^l 1961). There is apparently a 
progressive and localised trend in Denmark towards size reduction. It 
is not, however, a coherent trend over the whole of Europe. Indeed, on 
this wider scale in the late neolithic there exists the broad range from 
C. f. palustris to C. f. inostranswe with intermediaries referable to 
C. f. matris optimae appearing in many central European localities.
There seems no doubt that by the Roman period in Europe heterogeneous dog 
populations existed contemporaneously in village communities (Hemmer 1972). 
Hemmer described one of these highly variable groups from a site near 
Frankfurt as '...unspecialised, primitive dogs with some progressive 
features' (1972:269). It may be somewhat of a semantic point, but the 
fossil record supports the view that the primitive European dogs were 
neither homogeneous nor uniformly ’degraded' relatives of the ancestral 
wolf.
The Near East currently represents the most important area for 
research into early domesticated dogs. The prime reason is that the 
oldest fossils are being found there, and therefore the area represents 
a presumptive centre of dispersal of domestic dogs. In the discussion 
of this material the most critical objections have been voiced to a 
northern origin for dogs and inter alia the most persuasive arguments 
proposed against a northern wolf ancestry for the first domesticates. 
However, my impression has been that both in detail and in general there 
are inadequacies in the current position of the leading authorities.
For this reason I intend to digress from the issue of domestication ’as 
a process' and re-examine seme of the reported evidence of the Near 
Eastern fossil material. The main sites for which there are reports on 
the canids are Mt Carmel (Bate 1927, 1937; Clutton-Brock 1962), Jericho 
(Zeuner 1958; Clutton-Brock 1969), Jarmo (Reed 1960, 1969; Turnbull 
and Reed 1974), Tepe Gawra (Tobler 1950), Palegawra (Turnbull and Reed 
1974) and Ein Mallaha (Davis and Valla 1978). Additional discussion is 
provided by Lawrence (1967) and Degerb^l (1961).
The three issues I will concentrate on are:
1. the criteria for identifying domestic dogs,
2. the argument about wild ancestors,
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3. the homogeneity of the early domesticated population.
These disparate elements I propose to draw together in a reconsideration 
of the allometric analytic model, and in a brief proposal I will be 
looking for a resolution of some of the difficulties raised in the above. 
In this, the ’primitiveness’ of the dingo will (finally) become a central 
issue for discussion.
Most, but not all, analyses of Near Eastern fossil material have 
proceeded from the assumption that to detect modification attributable to 
domestication the proper comparison is between the local variety of C. 
lupus and the fossils in hand. Because of the fragmentary nature of the 
fossils and the preponderance of mandibles, a good deal of the 
morphological argument has turned on the size characteristics of the 
lower dentition. Needless to say, as an unsupported criterion for 
establishing phenetic relationships, this method tends to be rather 
arbitrary. An example of the problems involved is revealed in the 
different interpretations of this form of metrical data by two leading 
authorities. Clutton-Brock (1969) found that a collection of lower first 
molars from Jericho (pre-pottery A ca. 9000 BP) had a mean length 22.03 
± 0.41 mm. The intersecting ranges of local wolves (C. 1. arabs) and the 
jackal C. a. lupaster have a total range of 19.5-24.2 mm. She concluded 
that it is not possible to distinguish the fossils from the modern wild 
populations, and that therefore it was not possible to demonstrate 
modification towards a domesticated form.
Reed (1974), in the consideration of the Palegawra mandible (dated 
to ca. 12,000 BP), determined the Mj length as 21.9 mm, and the 
comparative wolf range as 24.3-28.6 mm. His assessment was that he had 
a modified fossil domesticate. The relativity involved in metricating 
’modification’ is obvious from the above: it depends on which modern 
wolf populations you choose.
Tooth crowding in the lower jaw has been used as another marker of 
modification. Reed is particularly interested in this character in 
relation to the Palegawra mandible (Reed 1974:100-2, items 1-5). His 
12-variable metrication of the mandible basically refers to this under­
lying condition. He concludes that:
...of the 12 characters measured by us, the Palegawra dog most 
resembles in size the Australian dingo in nine, the Kurdish 
(recent dogs) in two, and the Jarmo dogs in one...The free-
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ranging life of the Australian dingo associating with the 
nomadic aboriginals is more closely parallel to the 
similarly loose association we imagine for dogs with the 
Zarzian hunters than is the more restricted village life 
led by the dogs of Jarmo and the modem Kurdish dogs 
[1974:103].
Reed is possibly unaware that the incidence of lower premolar crowding 
in free-range dingo is virtually zero. Indeed, modern dingo has been 
distinguished from domestic dogs on this very characteristic, expressed 
in dingo as a strong diastema between P 1/P2 anc^  P2/P3 (Macintosh 1975).
The similarity between the dingo and the Palegawra fossil is in the 
dimensions of the teeth and not in any supposed markers of domestication, 
in which the dingo is notably lacking.
Two separate issues have been raised in connection with the Mt Carmel 
specimens: markers of domestication and wild ancestors of the dog. 
Hilzheimer (1908) was perhaps the first of the recent scholars to argue, 
on the basis of skull morphology, for a jackal contribution to the 
ancestry of the dogs. He was primarily interested in the variety of 
large jackals from north Africa, C. aureus lupaster (Hemprich and 
Ehrenberg 1833). In her report on the Mt Carmel canids, Bate (1937) 
after some detailed consideration of skull characters, the size, shape 
and cusp form of M1 , and the carnassial index (P^/M^+M2) concluded that:
1. in lowest levels of M. Wad and Tabun (Pleistocene) a group of 
isolated teeth was referable to C. lupus,
2. in the levels C, D, E of Tabun (late Pleistocene) there was 
represented a number of examples of an early form of C. a. lupaster,
3. from the Natufian of M. Wad (ca. 9000 BP) the partial cranium, 
which she referred to C. f. matris optimae, was possibly related 
to the earlier examples of C. a. lupaster.
Degerb^l (1961), commenting on this report, suggested that Bate had not 
demonstrated the domestic status of the Natufian cranium, and he was 
inclined to pass it off as a ’large prehistoric jackal’ (loc. cit.:46).
At about this time Clutton-Brock was in the process of reinvestigating 
both the claim for domesticated status of the (two) crania from Mt 
Carmel and the suggestion that jackal was involved. The resulting paper 
(Clutton-Brock 1962) has been historically very important, because it 
has been considered to have successfully overturned the link with jackal
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and the domesticated status of the specimen. I submit it has done neither 
Bate’s first point is not disputed in Clutton-Brock’s reinvestigation 
The second point is:
The fragmentary canid remains from the Tabun levels C to E of 
Mount Carmel certainly cannot be identified as C. a. lupaster 
...although it is probable that some of the smaller specimens 
belong to that species. The larger specimens should be 
ascribed to a small wolf, Canis lupus cf. arabs [Clutton-Brock 
1962:331].
At no point in the article are detailed points of morphology taken up, 
the new ascription being based on comparisons between the fossil and 
modern wild canid P4 lengths. It is shown that the fossil range is 
intermediate to, and intersects with lupaster at the low end and arabs 
at the high end. Hence the proposed split in the fossil group. The 
simple argument against this arbitrary procedure is that the fossils are 
Pleistocene ('.) specimens, and the proper comparisons are with series of 
the same antiquity. It would be a reasonable assumption that the range 
intersection of the fossils with Pleistocene wolves from that age would 
disappear.
Concerning Bate’s third item, the reinvestigation was summarised in 
the following terms:
There is no unequivocal evidence for ascribing the canid remains 
from the Natufian levels of the caves...to the domestic dogs, 
and these specimens more closely resemble the wolf, C. lupus 
arabs. They have no structural affinities with the jackal, C. 
aureus lupaster [loc. cit.:32].
The first part of this statement is true; but then ’unequivocal’ evidence 
is a rare commodity - there is no such thing. The argument (unsound or 
otherwise) turned on the evidence of the carnassial index, which as 
Clutton-Brock’s figures show is useful only when it has a value greater 
than 1, because then it accurately identifies non-domesticates. For 
values less than 1, which both of the Mt Carmel specimens have, it is 
not possible to say anything about domestication, because some wild 
canids show this value. Clearly Bate was not able to claim, on the basis 
of the carnassial index, domesticated status. And yet:
It may however be justifiable to suggest that the more or less 
complete facial regions of the two specimens from the Natufian 
of Mt Carmel and Kebarah represent domestic or perhaps tamed 
animals, because they have relatively wide muzzles [loc. cit.: 
332].
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The argument was dead at the winning post, but got up by a short nose.
What then of the claim that.the Natufian skulls are closer to C. 1. 
arabs than to C. a. lupaster? From the graph of P*4 against M^+M2, 
Clutton-Brock believes that the fossils fall within the cluster of the 
wolves and outside the cluster of lupaster. By my reckoning one of the 
Natufian individuals is incorrectly placed on the published graph (using 
Bate’s figures on specimen BM M16251), which rather changes the complexion 
of the argument. In its modified form the graph would show that both 
skulls are at the periphery of the wolf cluster and are, at least, within 
that of lupaster. Even if these skulls are not ’very like' lupaster they 
are equally not 'very like' arabs. This raises the last point I have to 
make on the 'demolition' of Bate. At no place in the Clutton-Brock paper 
are the substantive morphological traits of the Natufian skulls discussed, 
either in their own terms or comparatively with the modern wild canids.
Of the 13 or so characters Bate discusses, there is not a single mention 
- there is simply no argument at all. Clutton-Brock did preface her 
analysis of the skulls with a disclaimer that there were virtually no 
'proven' characters adequate to separate the dogs, wolves and jackals, 
but I am not sure that is a fair way to deal with the problem. Besides, 
it is palpably not true. Reed would appear to agree with Clutton-Brock's 
argument:
Once one has seen the original specimen of this supposed 'dog' 
from the Natufian, there is no possibility of confusion of it 
with Cants aureus lupaster, the wolf-jackal of northern Africa, 
nor is there any real reason for comparing the Natufian canid 
with this jackal, as Miss Bate did. By so doing, she 
inadvertently obscured the true issue for more than 20 years 
[Reed 1962:35].
It is 18 years since that was written, so there are two more years before 
history repeats itself. While I disagree with Reed's last two points, I 
am certainly not advocating Bate's thesis; rather I am pointing out that 
she cannot be convicted of a blunder because there is, as yet, no case to 
answer. In summary, the reasonable procedure of comparing fossils with 
local populations of wild canids has not been without its problems. The 
basic criterion for detecting modification in fossils has been that of 
size decrease, but because that is a relative measure depending on the 
ancestor chosen there has been conflict of opinion. When the dingo has 
been drawn into the comparative morphologies, it has been poorly 
represented in the arguments. Where it might have been of considerable
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interest, with respect to the Mt Carmel crania, it was dismissed by Bate 
(apparently on the basis of the posterior cranial cresting) and not 
mentioned by Clutton-Brock.
Turning to the third and final issue, that of homogeneity of the 
early domesticated population, there has not been clear agreement on the 
diversity of Near Eastern fossil canids. Zeuner (1958) has claimed that 
collections of teeth and fragmented mandibles from the Jericho pre-pottery 
neolithic (ca. 9000 BP) '...come from several individuals all smaller than 
wolf, and ranging from a large type almost wolf size to that of a fox 
terrier' (1958:53). Clutton-Brock disputes this, saying that '...a 
careful measurement of all the Jericho specimens does not show any great 
diversity in size of bones and teeth' (1969:338). She reports some figures 
on Mj length which show range intersection of the fossils with C. Z. arabs 
and C. a. lupaster. From the figures given, an hypothesis of no difference 
between the means of the fossils and the two wild species would be rejected 
(t-test with x = 0.05). More to the point, the variances of the three 
groups are virtually the same, which supports indirectly Clutton-Brock's 
assessment of homogeneity in the fossil population. Of course Zeuner's 
less than precise presentation of his evidence did stress the variability 
of teeth other than Mj (viz. canines and premolars).
There are further published figures on canid teeth from the Jarmo 
site situated in the 'hilly flanks' of the Zagros mountains (Reed 1962, 
1974) . Reed seems to have changed his mind about this collection of 22 
mandibles and seven 'upper jaws' dated to ca. 8500 BP. In 1962 he 
believed it was impossible to distinguish the series from a sample of 
modern local wolves. Figures are not reported but his argument appears 
to have been based on tooth length and the apparent lack of clear 
domestication markers in the series. In 1974 Reed published descriptive 
statistics on the Jarmo mandibles and it is clear there are strong 
separations between the means of the fossils and the wolves. Variances, 
on the other hand, are not significantly different. Unlike Zeuner (1958),
I am not impressed with regressions of skull length on Mj length,1 so 
that low variability amongst the teeth does not necessarily imply low
For example, in dingoes there is a 'non-significant' correlation between 
Mj length and skull length.
»;
i
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variability in overall skull size. Reed notes that the mandible fragments 
from the Jarmo series are characterised by large teeth in short jaws 
(Reed 1960), but his figures show the diastema between the lower canine 
and the first premolar is highly variable in the series, which may imply 
diversity in overall jaw length (Reed 1974). In all, I find it difficult 
to form a clear picture of Reed's view of the variability of the Jarmo 
material, but a cautious interpretation of his publications suggests an 
absence of majot diversity.
If the earliest fossils (to ca. 8000 BP) are probably homogeneous in 
size, the same is not true of the later neolithic dogs. There is strong 
cultural evidence, in the form of paintings and figurines, that in Egypt 
by 5000 BP there are both lap dogs and hunting dogs, some of which have 
been identified with greyhound (Zeuner 1963). In Jericho, in the 
pottery neolithic, there is an example of a very short-jawed dog (Clutton- 
Brock 1969).
At Burzahom, in the southern flanks of the western Himalayas, a 
decisive 3rd millennium BC series of fossil dogs (reported in detail in 
this thesis) is heterogeneous in size and shape. Mohenjo-daro and Harappa 
(specimens undated, but falling in the period 5500-3600 BP) have yielded 
both small and large canids. The prima facie case is that in the Near 
East and Southwest Asia, in the period 8000-5000 BP, probable canid 
homogeneity gives way to a demonstrable heterogeneity amongst the domestic 
dogs. What the cultural and biological processes were that initiated this 
event, is, for me, a question of considerable importance. Before going 
into that, some of the strands of argument need to be collected.
My inclination to set the published interpretative comment on fossil 
canids within the framework of the particular theoretical model of the 
Kiel School has been prompted both by the inherent interest of the model 
as explanatory, and by the less than systematic approaches of those 
workers outside it. In retrospect one might claim to see the precepts of 
that school influencing some of the fossil reports of the early 1960s.
While Clutton-Brock and Reed acknowledged indirectly the theory of 'species 
diversity' and the monophyletic wolf origin of the dogs, they also under­
mined it in the sense that their work pointed not to a northern, but a 
southern wolf ancestor. Hemmer (1975), even though working within the 
allometric model, has recently shown that the smaller varieties of C. 
lupus are theoretically the wolves most likely to have been involved in
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the first domestication relationships. The fossil evidence, as I have 
interpreted it, supports this up to a point. In the Near East, and on 
an admittedly limiting evidential base, it can be argued reasonably 
successfully that the earliest modified canids are in morphological 
continuity with the local wolf population. When, however, the picture 
is expanded to include the earliest crania from Mt Carmel1 a number of 
doubts arise about a strict wolf monophyletic development. With the 
further consideration of what happens after 8000 BP, and the beginnings 
(in the Old World) of diversity in the domestic populations, it must be 
seriously entertained that a late hybridisation of wolf-derived dogs with 
jackal took place. A proposal for a theory along those lines would look 
like this:
Symbiotic associations between humans and wolves developed in 
the late Pleistocene in central southern Asia. The association 
was ephemeral in the sense that nowhere did a permanent camp 
population of ’wolves’ persist in genetic continuity for more 
than a few generations. With increasing agricultural dependence 
and/or investment in larger and less mobile herds, and with a 
corresponding increase in human sedentism there developed 
permanent breeding populations of large wolf-like ’dogs'. At 
about the same time as experimentation was proceeding with crop 
plants, so too were the increasingly dependent canine populations 
subject to rudimentary genetic experimentation. Hybridisation 
of the existing dog population with the local wild (and inter- 
fertile) species was promoted; which, in this part of the world 
includes jackals. Amongst the products of this human activity 
was the dingo - the all-purpose generalised dog.
In its general character this proposal has the hallmarks of a theory 
designed to fit the facts, and as such must be considered with some 
reserve. It is not so generalised, however, as to be unfalsifiable, nor 
so ramified as to fit all the facts. The North American domesticates are, 
for example, a suitable theatre to play out that dialogue. So too, I will
1 The Ein Mallaha juvenile skeleton is of course prior to the adult 
crania of Mt Carmel but it is intractable material in projecting dog 
phylogenies.
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argue, are Southeast Asia and the Pacific. The only substantive test of 
this proposal I will be able to make concerns the dingo. Before doing 
that I would like to discuss briefly why a theory of this sort is 
preferable to the simpler monophyletic model based on wolf. To my mind 
it turns on what happened after about 8000 BP in the Near East - namely, 
the production of diversity. Was this diversity a result of radiative 
splitting of a potentially variable population (the wolves) when natural 
selection came off and human selection came on? Or is the diversity more 
reasonably explained by introgressive hybridisation between widely diverse 
naturally occurring species of Cccnisl
The variability of C. lupus is now well recorded. After sexual 
dimorphic effects are removed in North American lupus the differences 
between geographic populations are reasonably subtle (Jolicoeur 1959, 
1975). Hemmer (1975) shows that size rather than shape (covariance 
structure) discriminates between the varieties of wolf in Southwest Asia 
and the Near East. To carry this wolf variability into the genetic makeup 
of the early dog populations one has to assume that the geographically 
separated populations of 'wolf-dogs’-^ were hybridised, and where else but 
in the cross-roads and central places (Pirenne 1951) of the earliest 
agricultural economies? The opportunity is there for genetically 
determined variability; the question is whether such a mechanism is 
sufficient to explain the type of diversity that appeared, stabilised and 
widespread, in the Near East by 5000 BP. Stockhaus’ findings are the 
first string in an argument that suggests the answer is no.
The morphological differences that exist between the skulls of 
modem dog breeds are not simple functions of size differences between 
groups. Extrapolation of that finding into the early populations seems 
justified on the basis of Hemmer's (1972) work on the Roman-age dogs.
If, as some have claimed, the dingo represents the morph of an early 
generalised dog, it might be reasonably interpreted as one of the 
stabilised products of the early wolf-dog hybridisations. But Hemmer 
(1975) and Stockhaus (1965) have shown that the shape differences between 
wolves and dingo are amongst the least marked of any comparison between 
wolves and dogs. But the dingo is a double-edged sword. If it is an
This is Reed’s term and roughly approximates to wolf-derived early 
domesticated (?) dogs.
1
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early domesticate, how is the subsequent shape variability to be 
explained? - not, apparently, by reference to the first flush of domestic 
hybrids. I agree it is unfair to use the dingo in this way, because the 
dingo is arguably not an early domesticate. It is more to the point, 
therefore, to refer again to the fossils of Jarmo and Jericho where the 
limited evidence is of moderate variability over an extended period.
The second part of the argument against an origin of diversity in 
wolf hybridisations concerns the particular character of one of the early 
dog populations. Hilzheimer (1908, 1932) found reasons for believing that 
greyhounds were jackal-related dogs. This suggestion came at about the 
same time as Studer's denial that jackal had a place in the phylogeny of 
dogs (Studer 1908), so it was not received with much enthusiasm. My 
investigation of the greyhound skull characters surprised me: I am 
inclined to agree there are a number of distinctive traits in greyhounds 
that are, if not jackal specific, at least not typical of wolves. I 
include a list here because of the ongoing complaint of lack of evidence 
on the question (Zeuner 1958; Prashad 1936):
1. rostrally extended sinuous frontal processes between the nasals and 
the maxillae;
2. bilateral rostro-caudally directed ridges involving the frontal 
processes, nasals, and dorsal border of the maxillae giving rise 
to the rather linear profile of the rostrum;
3. occipito-parietal crest with a precisely defined angle when viewed 
dorsally;
4. highly elevated, rounded, unkeeled tympanic bullae;
5. narrow palate in relation to its length;
6. relatively massive M 1, particularly lingually, with a variably 
formed lingual cingulum ridge;
7. strongly defined cusp above the anterior medial root of P^;
8. a prominent and medially directed metacone on Mjj
9. high incidence of P 1 doubling (?).
Uncharacteristic of jackal are the inflated frontal sinuses, which give 
rise to a loss of prominence of the recurved frontal crests, and possibly 
an increase in the angle between the planes of the palate and basicranium.
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The evidence to tie modern greyhounds with a morphologically similar 
fossil population is, at present, not strong. Tobler (1950) reported a 
dog from Tepe Gawra (ca. 6000 BP ?) which he referred to the modem 
saluki. The published photograph shows a skull, somewhat over 195 non in 
length, with a linear rostral profile and underdeveloped frontals. Quite 
subjectively, I am impressed both with its jackal qualities and the 
possibility that it is an early greyhound ’type’. Otherwise the evidence 
is cultural, in the form of Ubaidian seals and illustrations and figurines 
from dynastic Egypt (Zeuner 1963; Hilzheimer 1932). As far as I am aware 
no specific study has been made of the existing collections of Egyptian 
mummified dogs in the British Museum (NH). Modern breeds like the Ibizan 
and Pharaoh Hounds are said to resemble closely the Egyptian illustrations 
of dogs, but this is not much more than indirect evidence of continuity 
of the greyhound type.
As a final point I would like to note an interesting implication of 
the claim for a greyhound-jackal connection. It concerns the morphological 
condition of dolichocephally (or long-headedness). Lups (1974), in a 
study of skull form in modem dogs, has argued that dolichocephalism is 
a misnomer, that the impression of length is created by the relative 
narrowing of the skull. He finds, in effect, that in the dogs as a whole, 
skull breadth is independent of skull length. Schäme (1922) had argued 
earlier that broad skull and narrow skull are hereditary characters 
(cited from Iljin 1941:403), so it might be the case that skull breadth 
segregates on an allelic structure deriving from the jackal and wolf 
genotypes. In this context the absence of clear broad skull-narrow skull 
segregation in the North American fossil dogs could be argued to be a 
consequence of the absence of jackal in their phylogeny. Needless to 
say, a separate study is warranted to establish all the points along the 
way to such an explanation.
If an overall summation is possible, it should stress the erosion 
of the nineteenth century certainties that the progression from ancestral 
canids to modem dogs was a linear accumulation of small changes in the 
skeletal morphology. The allometric model, if it had done nothing else 
but show the complexity and discontinuous nature of the progression, 
would still be reckoned to have made a major advance. It has, of course, 
done more, notably to generate controversy about most likely ancestors.
The fossil evidence has not supported the Kiel School's strictly mono- 
phyletic derivation of the dogs from the circumpolar wolf. Part of the
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reason that the allometric model has failed to accommodate alternatives 
to its basic precept has been that the method is descriptive rather than^ __ 
explanatory. The true meaning of diversity amongst the canids is not 
necessarily exposed in the elaborate systematics of its description.
The point at which this becomes most clear is in the consideration of the 
fossil record.
From the point of view of dingo studies, the fossil record of 
Southwest Asia has been illuminating. The earliest fossil finds have 
been pushed back into the late Pleistocene (ca. 12,000 BP) and, it might 
be suggested, have looked increasingly less like dingo in the process.
For researchers of this early material the dingo has become somewhat of 
an irrelevancy, with the recognition that as a distinctive population it 
has an antiquity probably no greater than that of the greyhound. Seen in 
this light, the dingo loses some of its mystique as the archetypic 
primitive dog, and is released to the more fruitful field of detailed and 
specific population study. Equally, by taking away the 'model' of the 
primitive generalised dog from canid studies in the Old World, a 
re-evaluation must follow in that theatre as well. The proposal advanced 
in the discussion above has highlighted the developments in the fossil 
record after about 8000 BP in the Near East. An equally illuminating 
picture is emerging from the northern Indian site of Burzahom. This 
material will amplify in detail what is dimly seen earlier and further 
to the west in Jericho, namely, diversity. The relevance of that 
diversity to the dingo will be investigated in the following chapters.
CHAPTER 9
u a s m t h a t  ^  !
R'^ v -rr  o o T r a  H^vf^... I 
^ > 'J n , F n  T H A T - /v^/VnJ..,
Australian-type peoples are found to this day in isolated 
pockets along their migration routes (into Australia). 
They are present in New Guinea, Indonesia, and in various 
parts of India as far as the north-west. In New Guinea, 
a partly domesticated form of the dingo exists in the 
so-called New Guinea singing dog, which is a small dingo 
with specially melodious howl... [Fiennes 1976].
The dingoes first appear in Australia between three and four thou­
sand years ago. Self-introduction has been thought the least likely of 
mechanisms to get a breeding population into Australia because it 
necessarily implies swimming or rafting by not less than a pregnant female
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over considerable distances in open waters. Human introduction of the 
dog may not, on the other hand, imply mass migration of people into 
Australia since both trade and long-distance exploitation of resources 
are realities in many parts of the world in this relatively recent 
period. In this chapter I will consider the movement of dingo into 
Australia, and the problem of whether traces of that prehistoric path 
have been left in the region of island Southeast Asia, and Papua New 
Guinea. I will investigate modern dog populations and test the hypothesis 
that these are dingo-like dogs, and therefore possibly relics of the 
former dingo migration. I will also examine the fossil record with the 
same hypothesis in mind. In the final part I will discuss the implications 
of the alternative hypothesis, that modern and fossil populations of 
Southeast Asia are not dingo-like. In the light of these investigations 
an assessment is made of the most likely route into Australia.
For some time island Southeast Asia has been cast in the mould of a 
migration route for humans and their baggage, rather than as a ’dispersal’ 
centre in its own right (cf. von Koenigswald 1952). This preconception 
is certainly under review now with increasingly clear definitions of the 
indigenous fauna and human cultures (Hooijer 1950b, 1952; Glover 1975;
Bellwood 1979). With respect to dog, however, the scope for reinterpre­
tation seems to be limited. The only indigenous canids in the region of 
Holocene date have been the various species of Cuon. (Schutt 1973). In 
modern times neither wolf nor jackal is reported for any part of Asia 
east of Burma or south of the Huangho River (Ellerman and Morrison-Scott 
1966; Chasen 1940; Medway 1977b). Nor do they appear in the comprehensive 
late Pleistocene faunal sequence at Niah Cave (Medway 1959). While this 
modern wild canid distribution does not necessarily imply that dingoes 
have never been in the region, it does suggest that dingo's ultimate 
ancestral links are with canids outside Southeast Asia. The explicit 
assumptions I make here are that Canis and Cuon are genuinely distinct 
genera, and secondly, that dingo is not a Southeast Asian endemic form 
of Canis. Notwithstanding Macintosh (1975) and Longman (1928), and 
despite superficial similarities between Cuon and dingo, the first of 
these assumptions is well supported in the literature.1 The second is 
perhaps less of an assumption than a methodological standpoint: 'special
1 A recent example is Clutton-Brock et aZ. (1976).
PLATE 9.1a Iban dogs from Sarawak (photo: Gollan 1977)
PLATE 9.2
Tolai village dog, New Britain (photo: R. Lampert)
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case' theories based on negative evidence do not attract me.
With di&go's distant affinities identified as external to Southeast 
Asia, the question remains, do there exist modern dogs in the region 
that might be interpreted as a relic population of a prehistoric canid 
migration into north Australia? The four dog populations on which I 
have some information are the Batak dogs of Sumatra, the Bornean dogs 
of the Iban people, a minute sample of a group of wild dogs in the Tengger 
Mountains of east Java, and the dogs of Papua New Guinea. My evidence is 
derived from the published literature, from my own experience in Sarawak 
and Papua New Guinea, and from the osteological holdings of museums in 
Australia, Munich, Bern, Kuching, Bogor and London.
Professor Th. Studer's nineteenth century description of the 
Battakspitz has many common elements with my own recent (1977) experience 
with the Iban dogs of Sarawak. He draws a familiar distinction between 
(Sumatran) pariah dogs and the Battakspitz; pariahs are characterised by 
unlovely bodies and a conspicuous lack of human friends. The spitz on 
the other hand has the function of a watchdog, hunter, companion of women, 
and a source of food:
On the Batta's menu the dog takes the third place according to 
the Raia feast. Least liked is chicken, more liked is stag, 
then dog, then Habi or roast pork, the best of all though is 
human flesh the old sinner told me with a grinning face [Studer 
1889].
The coat colours of the Battakspitz are:
yellow-red in different shades, red or grey-brown streaks 
like a Great Dane...clay coloured yellow-white... finally 
black...Very rare are the spotted white and red, or white 
and streaked dogs [Studer 1889].
Their height at the shoulder is about 40 cm. Their tails are tightly 
curved to their left (annulate) giving as many as two and a half complete 
turns. The dog in Plate 9.1 fits closely one of these Sumatran forms; 
it is, however, a modern Iban dog photographed in a longhouse 40 km 
northeast of Kuching (1977).
Both the Iban and the Dyaks of Borneo are known for their keeping 
of dogs, and for their breeding of recognisable types. These dog popu­
lations tend now to be isolated and away from the urban centres. The 
widespread introduction of the robust Chinese dog, the choWy throughout 
Southeast Asia (and now in Papua New Guinea), has made it somewhat
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hazardous to make detailed claims about the regional, or breed-line 
identity of many of the island populations. From skull characters, two 
specimens bought from longhouses near Kuching in the late 1950s1 appear 
to me to be chows, while two other road-kills I collected in 1977 with 
Sarawak Museum officers appeared to be of the undistinguished 'pariah' 
type. My impression of the readily observed non-urban dog population 
in Sarawak was similar to Studer's, in that there is a recognisable type 
(which he calls the Battakspitz) and a gradation of dogs with progressively 
fewer of the 'type' characters (e.g. erect ears, annulate brush tail, 
solid coat, short limbs etc.). Medway (1959) quotes Harrisson who says 
that the uniformity of the Bornean dogs is very strong in all parts of 
the island, but unfortunately only the tail character of the dog ('Pye 
dog') is mentioned by him. Dentan and Medway (n.d.) refer to an apparently 
'ancient' dog type, belonging to the Senoi of the north and central 
Malayan hills, which is characteristically very small (height at shoulder 
28 cm), with a short light yellow/brown coat and erect ears. This jungle 
dog was rarely used as a hunter and seemed to survive as a watch dog.
With my limited data, it is not possible to demonstrate that there is more 
than a superficial uniformity between the established non-urban dogs of 
Sumatra, the Malaysian peninsula and Sarawak/Kalimantan. It is plausible, 
however, that the uniformity is more than superficial and represents the 
original canid form in Southeast Asia. One would then be inclined to 
attribute non-spitz characteristics to European, or Chinese, or indeed 
Indian canid introductions over the last 1000 years. If this is a correct 
surmise, then the enigmatic wild dogs of Java might be rather more 
explicable.
Canis f'amiliaris tenggerana (Kohlbrugge 1896) is an often cited, but 
imperfectly known, population of two dogs preserved in the Leiden Museum 
für Volkekunde. In a note on these type specimens the osteologist Jentink 
quoted the collector, Dr Kohlbrugge:
...it is a well known fact that the tame house-dogs of our 
Malayan bretheren are extremely ugly, that they devore [sic] 
the most disgusting food and are therefore dispised by 
Europeans... [jentink 1897:217],
1 Sarawak Museum I 5.9.59 (female), II 21.9.59 (male).
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But that;
...on the Tengger was living a peculiar kind of dog, very 
well to be compared to the first european canine species;
...they have been named fTenggereezan'...The colour of the 
fleese [sic], thick like sheep's wool, is light brown with 
a reddish shade and blackish brown streaks; one of the latter 
runs from the base of the nose along the spine to the tip 
of the plumy tail...; the ears are dark blackish brown...the 
four extremities light brown; belly, tail and buttocks white 
with light brown tint...Ears erected, they measure 10.5 cm 
...Length from tip of nose to base of tail 98 cm, tail 30 cm 
[jentink 1897:219]. (My emphasis.)
Jentink compares this animal with the dingo and observes (correctly) 
that the Tengger dog has in common a humerus longer than the radius and 
a femur longer than the tibia. He might have added that both of these 
proportions are common in Southeast Asian domestic dogs (e.g. BMNH 
71.759 from Malaya; Leiden, Ost 0 from Sumatra), although they are 
atypical of wolf limb proportions. Jentink also thought the dogs were 
likely to be close to 'extinction', because the males 'breed with common 
kampong-dogs' (ibid.:218); which of course is not likely to affect, the 
Tenggereezen, and which may account for the recent letter of Dr T. Ritman 
to Professor Jack Golson (1971) in which he says:
My mother wrote 'Friends of ours in Indonesia had one (Tengereezen) 
as a house dog. However only the boss could feed him or come 
near him when he was eating. Everyone else would be attacked'... 
and father wrote 'The Tenggereezen were dogs like dingoes some­
what bigger perhaps. They lived in packs at about 2000 m high.
When we camped at the shore of Ranu Kurunboloh which is a fair 
sized mountain lake between Bromo and Smeru at the foot of the 
mountain Kukusan, we heard them yelling and wailing in the 
distance'.
Dr Ritman's parents, I assume, lived in pre-1950 Indonesia, which 
suggests the continued existence of the Tengger wild dogs into the recent 
past. Whether they are, or were, really dingo-like is the important 
question, and it is one which I will look at from the point of view of 
first skull morphology and then a metrical analysis.
Studer (1906) and Prashad (1936) have observed that the Tengger dog 
and dingo have a superficial similarity. Prashad goes further:
This type had a wide distribution in the Oriental Region in the 
Diluvial times, and must have migrated with the early aborigines 
to Australia as the only Eutherian...before the Pleistocene 
times; in Australia this form was transformed into the true 
Dingo [1936:26].
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If one were to treat this as an hypothesis rather than an established 
fact, a test of it would reasonably include both trait structure and 
affinities of metrical parameters between the populations.
Plates 9.2 and 9.3 are skull views of the two male specimens of 
C. f. tenggerana. Relative to other Southeast Asian dogs, these are 
large individuals, with heavily developed posterior cranial cresting.
In this respect they are dingo-like. The following is a list of Tengger 
dog traits that are not characteristic of dingo:
1. a linear sagittal profile;
2. highly inflated frontals with a consequent loss of linear rostral 
profile;
3. a relatively broad palate both at P2 and P4;
4. a relatively high and narrow cranium;
5. frontal crest eversion (which is virtually unknown in dingo);
6. absolutely small tympanic bullae;
7. an unusually robust zygomatic arch;
8. an obtuse angle in the maxillo-zygomatic suture (cf. Iljin 1941.
In dingo the only two forms I have noted are acute angle and the 
arched form);
9. neither bifurcated premaxilla processes or M1 cingulum ridge are 
present;
10. the bi-cuspid maxilla processes at the staphlion. Jentink had 
observed this: ’Very remarkable seems to me the shape of the 
posterior margin of the palate; I failed to discover a similar 
structure in other Cccnis species...’ (1897:220). It is indeed 
not present in dingo, but it is common in the Battakspitz (Bern 
Museum collection).
While the Tengger dogs are comparable in size to the modern male 
dingo, they are in detail and in proportions more characteristic of other 
Southeast Asian dogs. This is particularly so of the proportions of the 
brain case, the strongly marked and partly everted frontal crests, and 
the locally distinctive bi-cuspid staphlion. Whether these are enough to 
suggest either a common origin, or indeed a common morphology, for the
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Tengger and, say, the Sumatran Battakspitz, is debatable. On the other 
hand, the list of 10 dissimilarities between the dingo and Tengger crania 
are strong enough to throw considerable doubt on claims for close 
affinities between the two. To anticipate a little, it is worth pointing 
out here that no fossil canid yet found in Southeast Asia fits the C. f. 
tenggerana morph. Claims of affinities between another wild dog of the 
region, Papua New Guinea’s Canis hallstromi (Troughton 1957) and dingo 
are intrinsically more plausible than the one just discussed, but they 
too have been the subject of argument, part of which I will outline below.
A comprehensive review of the Papua New Guinean highland wild dog 
C. hallstromi was made by Ellis Troughton in 1971. His synthesis of the 
main commentaries on the Papua New Guinea dog was put together almost as 
a defense of his earlier designation of this dog as a new and distinctive 
species of Canis (Troughton 1957). He highlights, for example, the 
reports of the dog as a free-range predator in the highlands (De Vis 
1911), its wide distribution throughout the island (Tate 1952), its 
apparent skeletal uniformity (Wood Jones 1929) , its similarities in 
proportion (P4 length/condylobasal length) to other wild canids (Longman 
1928), its differences from the dingo (Miklouho-Maclay 1881), and finally 
its long history in the island (Del Prado 1606). Troughton does not 
discuss another body of literature that has highlighted the similarities 
between the dingo and Papua New Guinea dogs in general
Sweatman 1977; Finsch 1888; Schultz 1968). Nor is the possible distinction 
between the Papua New Guinea village and ’feral' highland dog made clear 
in his taxonomy. It does seem that he equates the two somewhere in the 
prehistoric past, because he uses the earliest historical reports of the 
coastal village dogs to validate the supposed ancient existence of the 
highland feral population. Yet he contests Schultz's claim that 'the 
Hallstrom-dogs are dogs returned to the wild state, which are in close 
relation to the Dingo' (Schultz 1968:67). Troughton's arguments appear 
to misunderstand Schultz's underlying precepts, but on at least one 
important issue they agree. Troughton ends his paper with a delightful 
pair of nested non sequiturs:
...with the recent discovery of the skeletal remains of the 
Thylacine...in the Central Highlands of New Guinea, and 
doubtless its past occurrence in the Atherton Tableland,... 
it is now postulated that the New Guinea Highland Dog has a 
similar prehistoric co-distribution, and became ancestral to 
the wild dog or Dingo of the Australian mainland... [1971:97].
(My emphasis.)
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The agreement, therefore, is that hatlstvomz and dingo are directly 
related; the disagreement is on the small matter of which precedes, or 
is ancestral, to the other. Before I offer my opinions on this matter, 
the position of the domestic Papua New Guinea dog needs to be clarified.
Of course the earliest historical comment was directed to the coastal 
village dog and in general it was disparaging. Miklouho-Maclay had 
observed the north coast dogs in the latter part of the nineteenth 
century:
The Canzs papuenszs is very different in appearance and character 
from the Canzs dzngo; is generally small, has not the bushy tail 
of the dingo, is very timid, and howls instead of barking [sic].
And in respect of their use by humans in the hunt: '...the Canzs papuenszs 
I think is not only too timid, but too lazy and too stupid an animal for 
such an occupation' (1881:625).
A somewhat more detailed picture of the New Ireland village dog is 
offered by Th. Studer:
The dog is the size and has the habits of a middle-sized spitzer, 
only that the legs are longer, the hair shorter, smooth all over, 
even the tail, which is not annulate, and is normally bent a 
little upwards. The head is relatively wide, the snout sharply 
profiled, fairly pointed. The ears are wide apart, pointed and 
are upright. The colour is generally dirty white, or else 
spotted with dark, mainly black spots, or areas, often this 
black colour spreads over a large part of the body, so that only 
a white face 'blaze', a chest spot, or a white throat and feet 
remain. The animal lies around the huts of the natives; it 
appears to be a watchdog...The main food of these dogs are bananas, 
taro and kitchen scraps [Studer 1901:34].
Confirming and amplifying these comments are the modem observations 
of New Britain village dogs by Dr R. Lampert. His field notes indicate 
that in the communities of Senk and Dulagoa, dogs were bought and sold 
for use in pig hunts, were rarely castrated, were not eaten by humans, 
and were fed (differentially) on taro and yam. At death the more prized 
animals (the good hunters?) were buried in the earth floors of the men's 
houses, with occasional secondary re-burials and red ochring of the bones. 
He excavated a number of these, which are now held in the ANU osteological 
collection. Lampert's photographs of New Britain dogs fit very closely 
with Studer's description of the New Ireland dogs. Interestingly, they 
also seem to match those photographs of dogs from Mt Bosavi in the Western 
Province (see Boessneck and Meyer-Lemppenau 1969). The important
J
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question, however, is how closely the coastal populations are related to 
the apparently uniform highland wild dogs.
As far as I am aware the problem has yet to be tackled from a 
detailed osteological point of view. Because I have no intention of 
doing the job myself, I will recast the question into two related parts: 
how are the feral and domestic populations of the highlands related? and 
are the highland domesticates morphologically similar to those of the 
coast or lowlands?
Dr Ralph Bulmer has the following to say on the matter of the highland 
populations:
Karam domestic dogs appear to be fairly typical of pre-European 
Highlands dogs...They are said to interbreed with feral stock, 
and it is also said that pups of feral bitches are sometimes 
captured and kept as domestic animals. Their staple diet at 
home is sweet potato, though they are sometimes also given bones 
and scraps of meat from game killed [1972:486].
Bulmer is also in no doubt that one particular dog, Lawn, was a skilled 
hunter on its own behalf:
He was... responsible for killing what informants described as 
the only example of a wallaby (our Doroopsis specimen) 
obtained within the last generation or so in the upper Ced 
valley [ibid.:486].
Further evidence of the superficial similarity between village and 
feral dogs in the Star Mountains area of the Southern Highlands has come 
to me in form of photographs of the local domestic dogs (from M.J.
Mountain 1979). There can be little doubt that the coat colour, coat 
length and body proportions of these dogs are very close to those of 
C. hallstromi.
An interesting collection of dog skeletal material has been made on 
the slopes of Mt Wilhelm (3400 m) by Dr J. Hope. Some of these specimens 
are presumably domesticates. They are gracile dogs with highly modified 
crania. By any standards they are very small (e.g. ANU Wilh 01; cranial 
total length 136 mm; femur length 114 mm), but they also retain relatively 
well-developed dentition and auditory apparatus. The strongest differences 
between these crania and the zoo specimens of C. hallstromi are the 
reductions in cranial cresting and the adult retention of the neonatal 
sagittal shield in the latter domesticates. Without attempting to argue 
the point closely, or to produce the necessary metrical data, my 
impression is that there are strong resemblances between the Mt Wilhelm
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crania and those of the lowland Mt Bosavi village dog series (the Schultz- 
Westrum collection) . Further, there are sufficient conservative cranial 
features in common between the Wilhelm and hallstromi populations to 
support a claim that they are the same basic canid stock. While I have 
considerable metrical data on all the available material I have not 
attempted a detailed analysis of the skulls. Part of the reason for 
that is the lack, as yet, of any analytic sexing criteria for Papua New 
Guinea skulls, and, for that matter, of adequate description of the 
cranial morphology of the various populations.
With these caveats in mind, I return to the original question of 
the relationship between the Papua New Guinea highland dog (and now also 
the village domesticates) and the Australian dingo. The 'close' relation­
ship Schultz (1968) found between C. hallstromi and dingo I believe is 
based on insubstantial and biassed data. The hallstromi series he used 
(n=13) is an inbred and captively reared group. The comparative dingo 
population is also a captive and locally line-bred series. Schultz's 
prime criterion for relating these groups is an allometric analysis of 
brainweight to bodyweight, in which both groups are shown to fall on the 
regression for a large domestic dog sample, rather than on that of a 
wild population (wolves). Given Schultz's own precepts of the effects of 
domestication (which he equates with captivity) on wild animals, he can 
hardly have expected a different result. In other bivariate analyses of 
skull and limb/length variables,Schultz's results are altogether too 
generalised to carry much weight in the necessarily precise solutions 
required of the questions.
Other than Schultz's work, morphometric analysis of Papua New Guinea 
dogs is very limited, and relies little on metrics. Boessneck and Meyer- 
Lemppenau (1969) have studied the dogs from the Mt Bosavi region of the 
Southern Highlands/Western Province border. They mention no connections 
with dingo, although they allude to the common form that many small dogs 
take in the 'tropical hoe-culture belt', which they attribute to 'an 
adaptation to the worst imaginable life conditions which one can imagine 
for the successors of the wolf' (1969:367). So much for Shangri La. The 
point about adaptation is obviously important, as their intriguing quote 
from another authority also suggests:
I observed a dog from Liberia during a traveller's exhibition 
in Berlin: a neat, very small animal, it reminded me of a 
small terrier, red-brown colour, a spot on the chest, the fore
PLATE 9.5 
AM M8917
Cam's hallstromi (female)
PLATE 9.6 
AM M8502
Cam's hallstromi (male)
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and back paws white, short haired, ears upright, A strong 
profile nick of the cranium, i.e. the short and relatively 
wide snout strongly set apart from the well developed rear 
part of the cranium, a clear palustris-type... [Werth, 
translation from German, 1944:220],
The fact that this description of a west African dog rather 
accurately applies to the Papua New Guinea dog but not particularly well 
to the dingo is instructive. While selective adaptation is an effective 
leveller, if dogs start with basically different genetic constitutions 
they will not necessarily converge to the same morph.
Plates 9.5 and 9.6 illustrate (for the first time) the type specimens 
of C. hallstromi. These are the Australian Museum specimens M8502 and 
M8917. Very briefly, the major features of this pair and their relation­
ship to dingoes are:
1. Hallstromi is a radically smaller dog than dingo. Overall the 
animal is gracile, rather short legged and on occasions with an 
unusually short tail. This last condition I have observed in one 
of four specimens prepared by Professor N.W.G. Macintosh and myself 
from Taronga's 7th zoo generation. It involves an abnormality in 
the terminal caudal vertebrae.
2. Cranial cresting is strong sagittally, but rather weak on the nuchal 
line and at the mastoid processes.
3. The sagittal and rostral profiles are respectively linear and concave 
in hallstromi; the reverse is typical in dingo.
4. The mid-line length of the palate is greater than the palate length 
to posterior M 2 in hallstromi; it is rarely so in dingo.
5. The upper tooth row in hallstromi is rather similar to that of dingo 
in that it is neither crowded nor particularly strongly curved at
P 3 . The lower diastema (P2 /P3 ) is well developed in both hallstromi 
and dingo.
6. Both groups have relatively well developed auditory apparatus, 
although interestingly enough my own 7th zoo generation specimens 
(ANU TPZ 01, ANU TPZ 02) have notably reduced bullae in comparison 
to the type specimens.
7. Frontal bone development in the postorbital constriction is sexually 
dimorphic in hallstromi and dingo.
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8. Neither bifurcated premaxilla nor a marked M 1 cingulum ridge is 
present in hallstromi.
Note: the severe alveolar attrition in the male specimen M8502 is 
possibly a response to the animal’s five years or so in the Taronga 
Park Zoo. On the other hand the female, M8917, lasted 10 years in 
the same zoo and has no comparable condition. I have noted 
previously that periodontal disease is extremely rare in dingoes 
taken from the wild.
While these points are not much more than sub-titles to the main 
feature, they should illustrate two findings. The free-range highland 
Papua New Guinea dog has the marks of the feral habit, in its efficient
masticatory and auditory apparatuses; this much it has in common with the
dingo. In other respects the highland dog, and its domesticated relatives, 
are more like the Southeast Asian forms than like the dingo. Despite 
some outward appearances the Papua New Guinea dogs are not small dingoes.
To strengthen this claim, and to place in clearer focus the dog
populations distributed in the possible prehistoric migration paths into 
Australia, I propose to test a simple hypothesis: that the modern South­
east Asian dogs, singly, could have been drawn from a parent population 
with the metrical parameters (mean vector and dispersion matrix) of the 
sexed partitioned Australian dingo populations. The alternative hypothesis 
is that they could not be. Clearly, acceptance of the alternative 
hypothesis does not directly imply that the modern Southeast Asian dogs 
are not dingo ancestors. A fuller discussion of the ramifications of the 
alternative hypothesis appears below.
The methodology involved in a multivariate test of this sort of 
hypothesis has been discussed in Part 2 of this thesis. In this 
particular application I have once again considered cranial and dental 
variables separately. There is probably less theoretical need to do so 
in this analysis, but for computational efficiency I have merely used 
the dingo parameters (X, E) established for the combined sexed samples 
in previous analyses. A listing of the results is too lengthy to present 
in the thesis. The original computer prints are held in the Archives, 
Department of Prehistory, Research School of Pacific Studies, ANU. Instead 
I have provided graphs of the composite variable d2/x2. Interpretation of 
Figures 9.1 and 9.2 follows the method outlined in Chapter 7.

PLATE 9.8
München 1966/492, village 
dog from  Mt Bosavi, PNG 
(female)
PLATE 9.9
ANU W154, village dog, 
Lake Koromonk, Chimbu, 
PNG
PLATE 9.10
Otago Thai 01 
Thai village dog
PLATE 9.11 
Berlin 4094 
Thai village dog 
(male)
PLATE 9.12 
Kuching 29.9.59 
Sarawak village dog 
(male)
PLATE 9.13 
Bern 24
Battakspitz (male)
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The following points are worth noting:
Figure 9.1: cranial variables ' ^
1. On the basis of my own subjective sexing of the individuals and 
from museum registration data it is possible to say that only one 
specimen (arrowed) falls within the support region of its same-sex 
dingo population. This specimen is one of the Sarawak Museum dogs 
which I have thought is likely to be related to the mainland chows.
2. Overall, the distribution of points is not sex-characteristic 
although the trend is for all points to be closer to the female 
than the male dingoes. This might be expected to reflect the 
undoubted mean vector differences between these small dogs and the 
larger dingoes; the effect is increased by sexual dimorphism in 
the Australian population.
3. As a generality, the specimens with morphologies closest to the 
dingo, as shown on this graph, are geographically the furthest 
removed from Australia. Very simply, the Papua New Guinea dogs have 
the highest values of d2/y2; the Thai and Sarawak dogs have the 
lowest. The Sumatran dogs are quite closely grouped and are inter­
mediate between these two extremes.
4. The strong split in the C. hallstromi specimens corresponds roughly 
to the sexes in that group. Interestingly, the Mt Bosavi dogs 
exhibit a similar if less pronounced split. The similarity of 
scores between the hallstromi and the domesticated Bosavi groups
is instructive and might well be read as confirmation of their 
common inheritance.
5. The two male specimens of C. f. tenggerana are marked and show by 
their placement that my claim of their dissimilarity to dingo has 
some force.
Figure 9.2: upper dental variables
In this analysis there are nine individuals which fall within the 
support region of the same-sex dingoes. None of these are Papua 
New Guinea dogs. Again there is no clear sex-characteristic split 
amongst the dogs of the region. Overall the trend is for individuals
1 .
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to lie closer to the female than to the male dingo support region.
2. The distribution of points shows that morphologically, the most 
similar dogs to dingoes are furthest geographically from Australia. 
In particular the Papua New Guinea group as a whole is diffuse and 
morphologically very distant from the dingoes.
3. Interestingly, C. hallstromi, which both I and Wood-Jones (1929) 
have thought had relatively large dentition, is firmly placed with 
its domesticated relatives and not within the dingo support region.
4. This analysis shows that C. f. tenggerana is dentally within the 
Australian morph, at least in one instance. It is equally worth 
noting that six Sumatran Batak dogs are similarly placed.
5. Of some concern are the outliers in the distribution. Inspection 
of the data has not really explained the two distant outliers at 
(2.2, 2.8). They appear to occupy the unusually distant point from 
the female dingoes for different morphological reasons: the Sarawak 
dog has modestly large teeth and a relatively very large canine; the 
Battakspitz (Bern 89) has very small teeth with an unusually 
diminutive P3. I am not aware how these are such radical departures 
from the dingo female pattern.
It would be easy to draw too much from the precise distributions of 
of the points in these two graphs. As the last item above suggests, a 
particular value of d? is calculated on the weighted contributions of a 
number of variables. Similar values of d? can in fact disguise quite 
dissimilar morphologies. It is nevertheless safe to say that in this 
analysis, the majority of closely associated individuals have quite 
similar morphologies. In this sense, clusters and their relative dis­
positions are informative of an underlying morphological conformity.
The one major claim from this analysis is that no Southeast Asian group 
of dogs is within the range of cranial variability expected in Australian 
dingoes. With respect to the dentition, dogs with dingo-like dental 
dimensions appear in Southeast Asia, but not in areas closest to the 
Australian mainland.
A certain scepticism will inevitably be expressed about multivariate 
procedures, even those that in an uncontroversial way confirm what is 
already suspected on other grounds. To load the probabilities in favour
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of my line of argument, I have repeated the analysis from a slightly 
different viewpoint:. This time the question asked is: could a group of 
dingoes be drawn from a population with the metrical parameters (X, E) 
of a Papua New Guinea dog population? The difference between this and 
the original question (could Papua New Guinea dogs be drawn from a 
dingo-like population?) is not very subtle: indeed, Vavilov (1921) 
assembled a predictive theory on the basis of the non-symmetry of the 
relationship implied in the above questions. In the context of Southeast 
Asian migration it might rightly be said that to support an hypothesis of 
nil canine gene flow from Papua New Guinea to Australia, one is obliged 
to demonstrate that dingoes may not be drawn from a population with the 
parameters of Papua New Guinea dogs. To facilitate a graphical 
representation of the results, and to prepare for an argument that will 
be pursued in the final section of this thesis, the analysis will be made 
two dimensional with the testing of the further hypothesis: that a group 
of dingoes can be drawn from a population with the metrical parameters of 
Near East/South Asian pariahs. The results of this and the previous 
analysis are held in Archives, Department of Prehistory, RSPacS, ANU.
Figures 9.3 and 9.4 represent the sexed sample of central Australian 
dingoes (Sample 0) against combined-sex Papua New Guinea dog and combined- 
sex pariahs (d2/y2). The variables used are the same as in previous 
analyses, the major groups being cranial and upper dental.
Clearly, the most decisive result is the asymmetric distribution 
with respect to the male and female dingo populations. For both cranial 
and dental variables, dingoes fall within the support region of the 
pariahs and outside that of the Papua New Guinea dog. The second element 
to note is the within-dingo split on the pariah axis. The bimodality of 
the male and female dingoes on this axis is to be compared with its 
'random' distribution against the Papua New Guinea population. It is 
known that both the pariahs and the Papua New Guinea dogs are absolutely 
smaller than dingoes, which is consistent with the graphed results, in 
that the female dingoes tend to lie closer to the pariah centroid than 
the males. The particularly interesting feature is that even though 
this size difference is accentuated in the case of dingoes and Papua New 
Guinea dogs, the sexual split is virtually absent against the Papua New 
Guinea axis. My interpretation of this result is that both mean vector 
and strong variance-covariance differences exist between dingoes and
219
>
to
c
o
’5)
0)
■w
O
■ □
■ s
Ajepunoq uoiB0j jjoddns uended
C/3
&
E
9.
3 
C
en
tra
l 
A
us
tra
lia
n 
di
ng
o 
(c
ra
ni
al
 v
ar
ia
bl
es
) 
vs
 u
ns
ex
ed
 P
ap
ua
n 
an
d 
pa
ria
h 
co
m
pa
ra
tiv
e 
po
pu
la
220
>_g
o
TO
2?
o
Ajepunoq uoiBbj uoddns uendej
— C 
CD C
E £
■ □
□
□  r
.9 ,D ■□. s
W D o
□ □
CN O  CO-  -  -  o
qeued z.V/ zP
3
co  Q .
r-' CU
2 ^
CM
13
iG.
C-
0
1
9.
4 
C
en
tr
al
 A
us
tr
al
ia
n 
di
ng
o 
(u
pp
er
 d
en
ta
l 
va
ri
ab
le
s)
 v
s 
un
se
xe
d 
Pa
| 
co
m
pa
ra
tiv
e 
po
pu
la
tio
ns
221
Papua New Guinea dogs; both of these appear to be less marked with 
respect to the pariahs.
In summary, this second analysis confirms that modem Papua New 
Guinea dogs and dingoes are not very similar as far as their cranial 
and dental morphologies are concerned. There is also limited evidence 
to suggest that Papua New Guinea is not a radiative centre, transitional 
or otherwise, of the prehistoric dingo. With the additional evidence 
that no island Southeast Asian dog population is very like dingo, the 
time has come to ask why? As I put it previously, what are the conse­
quences of accepting the alternative hypothesis? What are the 
implications for the theory of dingo migration through island Southeast 
Asia?
There are two interpretations of the above results that would still 
allow the retention of the Southeast Asian migration route. The first 
is that the modern Southeast Asian population is a true relic of a dingo 
migration, but that selection pressure under domestication has radically 
altered the form of the dogs over the last three and a half thousand 
years. The theory would have it that no such pressure was placed on 
dingo, hence its morphological invariance. The second theory might 
propose that dingo relic populations survive in a basically unaltered 
form in isolated pockets and free of selection under domestication. The 
modem and ubiquitous small village dogs might then be seen as a later 
introduction and genetically not connected with dingo. If both of these 
theories should be rejected in the face of contrary evidence, this time 
fossil evidence, the general alternative would need to be accepted, namely, 
that there are no modern dingo-like dogs in Southeast Asia because the 
region was not a canid migration route into Australia.
The published Holocene faunal analyses for island Southeast Asia are 
unevenly distributed over the region. As in Australia, dog that appears 
in long sequences is restricted to the upper layers. A rather outstanding 
absence of dog is in the mainland Hoabinhian sites, for example, Gua 
Kechil (Medway 1969), Gua Madu (Chasen 1940), Gua Cha (Bellwood 1979 
pers. comm.), Sai Yok (Heekeren and Knuth 1967) and Spirit Cave (Gorman 
1970). These are faunal sequences for which there can be a fair degree 
of confidence. Less secure are the Vietnamese sites, for which there 
are difficulties in establishing anything about dog from the early 
literature, and for which modem archaeological work is reported in the
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Vietnamese language. Dr J. Davidson (University of London) has provided 
me with the following note on recent published Vietnamese finds:
Canis familianis was discovered at the Bronze Age site of Dong 
Dau, for which there is a C14 date on Layer 4, the earliest, 
of 3328 ± 100 BP (Tran van Bao et al. 1968). This is the 
earliest cultural level and belongs to the Phung nguyen culture. 
The dog at this level and in succeeding levels (4-17) resembles 
the present day dog. From the oldest level there are both young 
and aged animals present, which the authors interpret as 
evidence of domestication. The jaws are reported as too small 
for wolf and morphologically unlike Cuon alpinus, but they are 
comparable with modem village dogs, with perhaps slightly 
larger teeth. A drilled canine tooth is'reported from another 
site, Trang Kenh, for which there is a C14 date of 3405 1 100 BP; 
further remains are reported of dogs morphologically similar to 
those of Dong Dau.
It would be reasonable to assume that the modem comparison being 
made by these Vietnamese researchers is with dogs similar to the modern 
Thai dogs already analysed in this section. The rejection of Cuon is 
also interesting because in the site of Chansen (Bronson and Dales 1972; 
Wetherill 1971), both dog and Cuon are present in the early cultural 
phases 2 and 3, dated to about 2000 BP.1
Further Thai sites that report dog are Non Nok Tha (Higham 1975),
Ban Tong (Schauffler 1976) and Ban Chiang (Higham and Kijngam 1979).
The most interesting of these from my point of view is Ban Chiang. In 
this site dog is present from the beginning in the seven phase cultural 
sequence. The first two phases are dated to 3600-2900 BC (Gorman and 
Charoenwongsa 1976). The comment that Higham and Kijngam make on the 
dog is useful as far as it goes: ’...the shape of the early canid 
mandibles from Ban Chiang has affinities with the wolf, Canis lupus, 
rather than with the jackal, Canis aureus' (1979:228). Their observation 
that the nearest wolf populations are in India and China is true but 
probably not relevant to the immediate history of the Thai domestic dogs. 
It would have been more interesting if they had made some comment on the 
reported presence of jackal in the site of Ban Tong, and by implication 
(theirs) of its presence in Ban Chiang (ibid.:222).
1 Wetherill (1971) does not report this conjunction but my examination 
of the material in Philadelphia revealed a number of jaws definitely 
attributable to Cuon.
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In island Southeast Asia there is an unfortunate imprecision about 
the probable first occurrence of dog. In the long Niah Cave sequence, 
dog appears in fragmentary form in the top stratigraphic unit (0-12") 
which is called ’neolithic' and which is dated to approximately 4000 BP 
(Clutton-Brock 1959; Harrison 1972). An earliest date for the three 
reported dental fragments and also the post-cranial material which I 
have examined in the bulk bone samples from the top layer (0-12") is the 
best that is available from Niah. Elsewhere, in Timor, dog is reported 
and dated in the Uai Bobo sites, Tol (layer 5) at 2500 BP and To2 (layer 
9) at 3500 BP (Glover 1972). I understand that a nearly complete dog 
skeleton has been excavated from a Bali site and provisionally dated to 
about 2000 BP (Soejono 1978 pers. comm.). In north-central Indonesia, 
in the earliest layers of two Sulawesi sites, Paso and Ulu Leang I, no 
dog is reported (Clason 1979). The same is true of the southern ’Toalean' 
sites analysed by Hooijer (1950).
In Papua New Guinea there is now a number of impressive faunal 
sequences for highland sites, for example Yuku, Kiowa, Batari, Kafiavana 
and Nombe, in which dog is absent except as occasional shows on the 
surface (White 1972; Bulmer 1975; Mountain 1979 pers. comm.). On the 
other hand dog is a regular feature (particularly as drilled canine 
teeth) in coastal Papuan sites after about 2000 BP1 (Allen 1972; Aplin 
1979; Bulmer 1978; Egloff 1971; Vanderwal 1973).
This review of the current evidence available to me suggests that 
dog appears in mainland Southeast Asian sites before it does in the 
islands, and that there is a probable west to east pattern of decreasing 
antiquity. By 2000 BP dog is apparently widely available to those people 
who chose to live with it. What has not been highlighted in this review 
is the dramatic split between pig (which is indigenous in various forms 
in Southeast Asia) and dog in the archaeological faunal record. Pig is 
common in Hoabinhian mainland sites from very early times (e.g. Spirit 
Cave, Gua Kechil, Sai Yok). This is also true of island Southeast Asia 
where various local pig forms are heavily represented in the earliest
1 This is a figure based partly on the Taurama site which has the less 
than precise date of 1000-2000 BP on its lower levels (Bulmer 1975). 
Apart from this there is a dog's tooth artefact (<1760 ± 90 BP) in 
Nebira 4 on the Papuan coast near Port Moresby (Allen 1972), a drilled 
canine in zone IIB (1920 ± 180 BP).
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levels (e.g. Ulu Leang, Paso). In Papua New Guinea the trace of pig at 
approximately 10,000 BP at Kiowa, and the distinct probability of its 
management at Kuk at 7000 BP (Golson 1976) should be compared, first, 
with the absence of dog in these early contexts, and secondly, with the 
late and rather desultory appearance of dog after 2000 BP. In the period 
10,000-5000 BP, when the major human reorganisations of subsistence 
strategies were being worked out in a range of local Southeast Asian 
environments, on the current fossil evidence dog was not around to get 
in the way. When it does appear, it can only be said to arrive in a 
highly distinctive form.
What has been said above is available to anyone who has read the 
literature. There are, however, a number of small collections of actual 
fossil dogs, some of which I have studied. Unfortunately the most 
decisive of these, from Ban Chiang, I am not yet in a position to comment 
on, although it was shown to me in Otago University in 1978. When this 
material is published by Professor Higham there will no doubt be much to 
talk about, because it is an extensive collection by Southeast Asian 
standards, including several crania, a dozen or so mandibles and some 
postcranial bones. Chansen (Wetherill 1971), apart from its interesting 
association of dog and C'uon, is a fragmented collection of single lower 
teeth, several mandibles and some postcranial bones. Comparisons between 
the two series may not be particularly useful given the considerable time 
difference between the beginnings of the sequences (ca. 3000 years?) and 
the possibility that quite different genetic stocks may, by 2000 BP, have 
entered the Southeast Asian mainland dog world.
The most important island material is (still) that from Niah Cave in 
Sarawak. Despite a considerable search I have not been able to locate 
the published specimens in either the Sarawak Museum or the British Museum 
(NH) where they were originally studied. From the published figures and 
the comments by both Clutton-Brock (1959) and Lord Medway (1959), these 
pieces give the impression of a uniform diminutive and gracile dog popula­
tion. Clutton-Brock points out that the very small teeth (Mj length 
17.2 mm; Pu length 14.5 mm) are set, without facial deformation or 
crowding, in very small jaws. Another Mj reported by Medway (1959) from 
the Sirih Cave (110C29'E, 1°9'N) has the truly astonishing length of 
14.7 mm, so that 'this too must have belonged to a very tiny dog, of a
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type that may have [been] widespread in Neolithic Sarawak' (1959:160). 
Another series of more recent dogs from Lobang Kudih (Sungei Terus,
Bakong, Sarawak) with dates of between 700-500 BP, confirms that even 
at this late stage very small dogs were common. Medway (1977) has 
discussed this series, and my re-examination of the material shows that, 
for example, average Mj length is 16.1 mm with standard deviation 1.08 
(n=15); which is compatible with the nominally earlier Niah dogs published 
by Clutton-Brock.
Paralleling this continuity of size in the population is another 
example amongst Papuan coastal prehistoric dogs. The as yet unpublished 
sub-adult dog from the Taurama excavation (Bulmer 1978), dated to approxi­
mately 2000 BP, has a dentition very similar to the modern Papuan village 
population. A close guide to the dimensions of this fossil specimen
might be seen in a modem Papuan dog examined by me, Berlin 6442:
M 2 M 1 p 4 P 3 P 2 C 1
length (mm) 6.2 10.2 16.0 9.5 8.7 7.4
width (mm) 8.3 12.2 6.3 3.9 3.4
Again material from recent (>300 BP) burials at Motupore Island (Allen
n.d.), which is within sight of the Taurama beach midden, showTs that 
canid size continuity is a reality in that part of the coast. For 
example, a sample of 17 upper (drilled) canines from a necklace in one 
burial has a mean length of 7.4 mm which is similar to that of the 
Taurama specimen. Other isolated material from Oposisi (Vanderwal 1973) 
strengthens this view, that as far as the limited osteological material 
informs the judgment, no major changes of the diminutive and gracile 
form of the Papuan dogs have occurred in the last 2000 years.
The only other material studied by me is that supplied by Professor 
Higham and excavated from a number of Timor sites by Dr I. Glover.
Timor is intrinsically very interesting to this study because of its 
geographical proximity to Australia, its documented record of occupation 
back into the Pleistocene/Holocene boundary, and its very early canid 
fossils. Glover's (1972) material is very fragmentary and diffuse in 
the two Uai Bobo sites and the site Bui Ceri Uato. The main pieces are 
a whole scapula which is within the Papua New Guinea size range, a number 
of juvenile long bones for which there is no satisfactory comparative
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material, and a mandible (without teeth) which is rather large by Papua 
New Guinea standards. The socket shape for the posterior root of P^ 
has the characteristic lingual groove found in dingoes, which is expressed 
in that group as a medial cingulum bulge in the tooth. Possibly more 
interesting are the two isolated canines, C 1 from TB layer 6 (length 
9.4 mm) and C 1, TB layer 3 (shell sample) (9.9 mm).1 These are quite 
outside the size range for Papua New Guinea dog and would be highly 
unusual in the Battakspitz. These dimensions are, of course, in the 
middle of the dingo range.
Unfortunately it is not possible to look at temporal variability in 
the Timor sample, nor to compare the prehistoric with the modern Timor 
dog (because I have not been able to go there); but the very existence 
of a population with large teeth is a provocative departure from the 
regional norm. On the available evidence it would be premature to claim 
a direct association between the Timor dogs and the Australian dingo.
As it stands the dingo marginally predates the Timor dog, so it is 
theoretically possible that the direction of travel was from Australia 
to Timor. If prehistoric research should resume in Timor, my prediction 
would be that the oldest date for dog would be revised downward. The 
intriguing presence of introduced wild animals (macaque, cuscus and civet 
cat) and sheep or goat between 3500-4000 BP, is rightly a source of some 
excitement. Pig appears at 5500 BP and is quite naturally seen to be 
independent of dog, but the presence of goat presents problems of a 
different order. Bellwood was moved to remark:
caprovines (sheep and goats) are at present only known from 
contemporary sites in northern China and in India. It is 
clear that as far as prehistoric economy is concerned, there 
is still a very long way to go before even the most rudimentary 
framework of information can be acquired for Southeast Asia 
[1979:217] .
The disclaimer is probably true, but as Bellwood is undoubtedly 
aware, one of the crudest explanatory frameworks, namely trade, is
1 The site TB (Bui Ceri Uato) has C14 dating problems. Glover has 
given an estimated chronology of the faunal and cultural sequences. 
Horizon 6 is estimated to be between 2500-3500 BP. The provenance 
of the larger canine tooth is made obscure by the bag label reference 
to ’Layer 3, shell sample'. If it were to be placed in Layer 3 its 
estimated bracketting dates would be 750-1500 BP.
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identified par excellence by exotics, which to a Timorese might well be 
goats, dogs and macaques. In other words, the unpredictable, even 
disorganising, element of long-range maritime incursions and/or trade is 
prima facie present in island Southeast Asia by 3500 BP. The key 
components here are the goats and foreign-looking dogs. To my mind Ming 
vases in north Australia would be less surprising than these animals in 
the context of island Southeast Asia.
At this point I want to draw together the alternative explanations 
proposed for the absence of dingo-like dogs in Southeast Asia. The first 
of these was that selection pressures in tropical domestication relation­
ships have transformed dingo ancestors into the modern Southeast Asian 
populations. Within the limits of the evidence in Borneo and Papua New 
Guinea, no such changes can be observed in fossil canid morphology. 
Therefore this explanation should be rejected. My inclination is to 
leave it as blunt as this, except that there is the possibly contrary 
evidence from Timor. There is moreover a body of argument that has 
examined the likelihood of north-to-south cultural links within the 
Philippine and eastern Indonesian islands during the 'neolithic*. 
Ultimately the possibility can be seen that mainland China was providing 
technological stimuli and various investments of bio-capital (like goats 
and dogs) into the region.
Such a proposal would nominate Timor as a natural southerly extension 
of such an expansion, and both Borneo and Papua New Guinea might be seen 
as peripheral developmental areas. Thus, the evidence I have looked at 
(both modern and prehistoric) might be considered irrelevant to the story 
of dog migration in Southeast Asia. The single defense I would make to 
this is that while there is an absence of evidence of early dingo-like 
dog in, say, Sulawesi, and while there are proven shows of fossils in 
the 'peripheries' (i.e. Sarawak and Papua New Guinea), the argument as 
it refers to dogs remains untestable. Undoubtedly the untrowelled sods 
of Sulawesi vTill eventually have their say, but I will hazard a guess 
that the yet-to-be-revealed fossils will be of the familiar diminutive 
dog, the Lobang Kudih rather than the Liberation Cave. On this note I 
will reassert my rejection of the theory that modern Southeast Asian 
dogs are the modified descendents of prehistoric dingo en route to 
Australia.
The second alternative, that isolated remnants of the former dingo 
migration have survived in non-domesticate environments is one of those
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theories that is technically unfalsifiable. Two populations, Tengger dog 
and C. hallstromiy were examined with the theory in mind and it was 
clearly shown that neither is particularly dingo-like, that both are more 
likely to be feral escapees of the local domesticated dogs. Progressively 
disproving dingo links with modern Southeast Asian dog populations, 
however, will never blunt an argument of this sort because it may always 
be claimed that the population has not yet been found. By the same token 
these theories are only 'active' when there is an untested population 
around with good morphological credentials. Is the next of these the wild 
dog of the Javan Ding Mountains?
While there is certainly argument left in it, the most reasonable 
reconstruction of the entry of the common domestic dog into island South­
east Asia is that it was independent of, and probably later than, dingo's 
entry into Australia. The fact that dingo is not identifiable in the 
prehistoric fossil record or amongst the region's modern dogs, and the 
presence of some very provocative evidence in Timor, must constitute 
adequate reason for proposing the dingo's introduction into Australia by 
maritime routes, with minimal Southeast Asian landfalls. Who might have 
operated such an enterprise I investigate in the next chapter.
C H A P T E R  10
...in many parts of the town and countryside there are still 
plenty of them, pinched and dwarfed by hunger and misery, as 
were the first tamed domestic dogs in olden times; they are 
the product of free-love on the most modern and broadminded 
scale, and are all convinced Bolshevics in creed and conduct 
[of the pariah dogs; von Stephanitz 1925].
In Madras in 1978 I sought out a naturalist and photographer whose 
30-year interest in Indian dogs I hoped to tap. Sri M. Krishnan sent me 
subsequently a note on the dogs of the Boyas of the Bellary District, 
Karnataka. Part of it I quote here:
These dogs are medium sized, smooth coated and remarkably well 
balanced. They are not heavily built (like the chow) but are 
strongly put together, with the body length almost equal to 
the height at the shoulder. The dogs are shorter coupled in 
the body than the bitches, and noticeably larger.
The coat is short, but not too smooth, and the tail (usually 
carried gaily and often in a circular curl above the rump) is 
usually lightly feathered, especially in the adult male... 
Colour varies: light to medium shades of brown with some white
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on the head (muzzle), neck, chest, toes or legs, and tail tip 
...or pied black and white, or brown and white, or whole 
coloured in a shade of brown varying from fawn to umber (never 
a bright red or brindle). Whole coloured dogs usually have 
dark muzzles.
The average height of four typical adult dogs, at the 
shoulder, was 53 cm, and their average weight 20 kg; three 
typical bitches measured 48 cm at the shoulder and weighed 
16.5 kg on average [M. Krishnan 1979].
Sri Krishnan’s photographs of a group of these dogs show quite well why 
the Indian village dog (sometimes called the ’pariah’ by non-Indian 
observers) has prompted the comparison between itself and the dingo.
Further research into southern Indian ’breeds’,1* for example the Rajapalyam 
hound, the Combai, and the Chippiparai, suggests that these lines, some 
with considerable antiquity, are distanced from the common village dog by 
a familiar suite of traits. Included are drop ears, whip tails, gigantism, 
unusual coat, nose or skin colour, and excessive facial skin. Needless to 
say none of these are dingo characters, and as Sri Krishnan's historical 
research shows, neither are they common in Indian animal sculpture back to 
fourteenth century AD. The point is this: if India is a ’likely’ place of 
origin of the dingo one might expect there to be dingo-like dogs in India 
today. As far as external characters go, the Boyas' dog (which is considered 
typical of many such indigenous dog groups) is indeed dingo-like. The 
question might well be asked whether this can also be shown to be true in 
the finer points of cranial morphology.
That adequately controlled skeletal series of village dogs are not 
available either inside or outside India is a problem that has been obvious 
for a number of years. I had intended to collect road kills in and around 
Calcutta during my stay there in 1977, but arrangements for treatment of 
specimens fell through. The closest I got to the urban (feral?) dog 
population was a mob I met at the Howrah Bridge, worrying a brown bear on 
a chain. I would hardly say I was impressed with their credentials as 
indigenous Indian dogs. There were no obvious monstrosities amongst them 
(like boxers or corgies), but long hair, drop ears, and spaniel colouring 
were present. Later, in a journey on the road from Poona to Bombay I had 
expected to see dog road-kills, but there were only two humans, unclaimed
1 In this I am indebted to Sri L.E. Stracey, Inspector-General of Police, 
Tamil Nadu, who provided me with both literature and photographs of the 
line breeds.
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and unattended. Given my failure to find osteological material myself,
I have had to fall back on the scattered and ^ rather casually registered 
'pariah dogs' in European museums. The twenty or so skulls I have examined 
and measured are drawn from Turkey, Egypt and 'India'. Amongst these skulls 
I have found no precise equivalent to the dingo either from the aspect of 
a whole skull assessment or at the level of non-metrical morphological 
traits. Appendix 12 lists the trait occurrence for the pariahs, and it 
can be seen clearly that detailed equivalence between dingo and 'pariah' 
could not be claimed on the non-metrical trait structure.
It has been possible to make the same test on metrical data from 
individual pariahs and the sexed dingo population, through a mulivariate 
analysis using d^. Since the method has been described previously, I will 
merely state the null hypothesis H0: that individual pariahs have been 
drawn from a parent population with the population parameters of the sexed 
Australian dingo. The alternative hypothesis is Hj: that the individual 
pariahs are drawn from a population with different parameters to those of 
the sexed Australian dingoes. The results of these tests are held in 
Archives1 and are presented graphically in Figures 10.1 and 10.2. The 
following points are of interest:
1. Of the 22 pariah individuals, nine fall outside the appropriate sex 
support region. The sexing of the pariahs was subjective and based 
on similar criteria to those used in sexing dingoes.
2. There is a discernible sex-characteristic split in the population of 
pariahs. Where individuals lie outside the appropriate sex support 
region male pariahs tend to fall within the female dingo support 
region. Female pariahs tend to be strongly displaced from both sex 
support regions, which is, like the previous result, consistent with 
the observation that on the whole pariahs are smaller than dingoes.
3. Pariah dentition is considerably removed from that of dingo, particu­
larly when the comparison is of male pariahs with male dingo. Indeed 
no male Indian pariah falls within the male dingo support region. It 
is also true that sex-characteristic scores amongst the pariahs are 
poorly defined. This suggests either than pariah dentition is not 
clearly sexually dimorphic, or that as a whole it is so far removed 
from dingo dental morphology that relative differences compared to
1 Department of Prehistory, Research School of Pacific Studies, ANU.
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sexed dingo populations are not systematically shown. (I prefer 
the first of these explanations on the basis of a visual inspection 
of the data.)
This is the second statistical comparison that has been made between 
pariahs and dingo. In the previous chapter I examined the question of 
whether dingoes might be drawn from a population (unsexed) with the metrical 
parameters of the pariahs. The results, and those of a comparable test 
concerning the Mt Bosavi population, were graphed in Figures 9.3 and 9.4. 
Admitting the inherent weakness of the pariah data (poorly provenanced, 
pooled-sex comparative population data, rather crude geographical lumping 
to make up the series, and a population probably biassed towards males), 
the very general finding is that the majority of dingoes could be drawn 
from a population with the pariah parameters. In terms of cranial variables 
the graph shows that dingoes are distributed bimodally with respect to the 
pariah variate (d2/xz), and that this bimodality corresponds (roughly) to 
the dingo sexes. In terms of dental variables, no bimodality amongst the 
dingoes is observed, and a greater percentage of dingoes fall outside the 
pariah support region.
Having worked this particular form of the morphological null-hypothesis 
between dingo and pariah from both sides of the coin, I have the clear 
impression that despite the rather narrow range of cranial shape in dingo, 
the similarities between dingo and pariah are demonstrable. That similari­
ties exist but are not so clear-cut between the dentitions of the two 
populations is also a finding of this analysis. If these appear to be 
rather pedestrian 'discoveries' the next branch of the investigation of 
the origins of the dingo is likely to be equally short on novelty. Phrasing 
the question in an abbreviated form, I wish to examine whether any of the 
modem populations of wild canids on the Indian sub-continent, namely wolf, 
jackal or Cuon, might be legitimately considered a close relative of the 
dingo.
The question has already been aired in Chapter 8, and some of the 
ramifications of the various arguments have been explored. In particular 
I argued that, from the standpoint of morphological characters and the 
structure of the Near East fossil populations, dingo-like dogs were likely 
to have been a relatively recent event, and that amongst the varieties of 
dog that make a first appearance between 8000 and 4000 years ago, some 
could have been related to jackal. The following analysis, while certainly
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not ideal for assessing distant taxonomic relationships within the canidae, 
has the virtue of being simple-minded and comparative. In its way it also 
throws some light on the above argument.
Figure 10.4 presents the frequency polygons for the male and female 
central Australian dingoes on the variate (d2/y2). The three separate 
plots are the variate values against three wild canid populations, wolf, 
jackal and Cuon. The full numerical listing of these results, together 
with the parameters (X, a, R) for each population compared, is held in 
Archives (Department of Prehistory, RSPacS, ANU). The following are points 
of interest:
1. Both male and female dingoes fall largely within the support region 
of the wolves and very largely outside the support regions of both 
jackal and Cuon. Size differences are probably not an adequate 
explanation of these results, given that Cuon is intermediate in 
size between wolf and jackal but shows greatest difterence with 
dingo.
2. The dingoes split sexually rather weakly against the wolf population 
and rather more strongly against jackals. My interpretation of this 
result is that the major difference between jackal and dingo is in 
size and not shape.
3. The dingo distribution against Cuon is close to rectangular for both 
males and females, which suggests to me quite radical shape differences 
between dingo and Cuon.
The strongest finding here is that modern dingo cou_d bo drawn from a 
population of Indian wolves. That dingoes could not be similarly drawn 
from a modern jackal population might be taken to settle the issue of 
jackal involvement in dingo phylogeny. In fact these results should be 
seen as no more than the opening shots in w7hat would be a long at gument.
My analysis of the dentition (not reported here) shows, tor example, that 
the majority of dingoes can be drawn from populations with the metrical 
parameters of both wolves and jackals. The complications this introduces 
will have to be taken up in another place.
Given these general findings it would be a mistake to believe that 
wTolf and dingo are morphologically indistinguishable. The reverse hypo­
thesis needs only to be tested to show that. The hypothesis in its
237
n
Dingo (vs Wolf)
Dingo (vs Jackal)
Dingo (vs Cuon)
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Dingo (male)
Dingo (female)
Figure 10.4 Frequency polygons for Central Australian dingo vs unsexed wild canid population
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general form is H0: that individual wolves, jackals and Cuon can be drawn 
from parent populations with the metrical parameters of sexed populations 
of Australian dingoes. The graphical representation appears in 
Figure 10.5.
With the familar interpretation of support region and sex-characteristic 
scores, it can be seen that none of these individuals falls within the 
appropriate sex support region, nor do the individuals split on sex. This 
is a nice contraposition to the previous test on the pariahs, which yielded 
considerably stronger evidence of morphological affinity to dingo.
These analyses have been directed at broad issues and, while the 
results appear to be internally consistent and indeed consistent with 
established theories on the ancestry of dog, they provide no more than an 
illuminated background against which to review the major evidential source 
on dingo ancestry, namely the Indian fossil canids. In this fossil review 
I will be talking about both published and unpublished specimens. All the 
material derives from archaeological sites that are discussed in the 
literature. For this reason I refer to sites on the understanding that 
the reader will have a working knowledge of their period, classification 
and cultural content. I am unable to claim any more than this myself.
My review, also, is not comprehensive, being concentrated largely in the 
published northern and central Indian meso-, neo- and chalcolithic sites, 
and in the Harappan sites of the Indus River system. This north and 
central orientation has been partly dictated by the sites with published 
faunal lists, but also it follows the orientation of the recent reviews 
of archaeological faunal assemblages by Dr P.K. Thomas (1975) and Dr A.
Clason (1978).
It would be fair to say that, overall, archaeologically derived 
fossil canids from Indian sites are a mess. The literature on the subject 
until recently has been casual in its detail, less than accurate in its 
published measurements, and, to say the least, uncoordinated in its 
osteometric techniques. Compounding this difficulty is the state of the 
collections, which, if they are not treated as private property, are 
treated as the property of no one and have a tendency to disappear uncata­
logued into godowTis. In the last five years the situation has changed 
(improved?) with the centralising of a number of important existing 
collections into the Zoological Survey of India, Prehistory Section 
(Calcutta), and with the natural accumulations that have accreted around 
the highly productive research school of the Deccan College (Poona).
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Having been to India twice in pursuit of specific material (in 1977 and 
J.978), I am still able to report on material from these two centres only. 
Fortunately, the ZSI holdings of Burzhom faunal material, and in particular 
of dog, are skeletally the most complete and possibly the most extensive 
of early dog anywhere outside Australia or the Pacific.
The first and rather intriguing point to be made about prehistoric 
dog in India is its recency. A survey of the literature up to 1978 fails 
to reveal a genuinely or reliably dated occurrence of dog before about 
4500 BP. After that time there are numerous finds of dog both in Indus 
Valley sites and in the chalcolithic communities in peninsular India. Two 
sites that might have been expected to yield older dog than this are 
Langhnaj (Clutton-Brock 1965) and Adamgarh (Joshi 1968). The canid material 
they contain suffers from the common problem of unspecific provenance.
Langhnaj (Sabramati River, Gujarat Plain)
The dating of this three-phase microlithic site, which incidentally 
progresses from pre-ceramic through chalcolithic to iron-using cultures, 
has not been considered adequate by V.N. Misra (1976). Thomas (1975) 
does report, however, a date on aggregated charred bone (inorganic 
fraction?) from the lower to middle levels as 3875 ± 105 BP. In any case 
the two separate canid specimens reported for the site (Clutton-Brock 
1965) have no provenance data at all. The second and rather more important 
piece (jaw and maxilla fragment) is no longer traceable. In her report on 
the material Clutton-Brock attributed both specimens to C. 1. pallzpes, 
largely, it seems, because ’...there is no positive evidence to prove that 
the jaws in question represent a domestic dog...’ (1965:7).
I have suggested elsewhere that Clutton-Brock may have considered 
tooth crowding as a necessary trait of domestication and may have been 
unimpressed with size reduction as a trait. Her report shows that the 
associated maxilla and mandible fragments are within the ranges of dingo 
dentition and generally at the lower end of the range for C. Z. paZZxpes.
In the remaining (extant) mandible (see Plate ), this is again true.
As in dingo there is no tooth crowding in any specimen. Univariate 
analyses of teeth and morphological traits appear to provide no way of 
deciding with confidence between dog or wolf.
The remaining fauna in this site is stated to be wild (e.g. rhino, 
boar, chital, blackbuck), but there are numerous bovid bones provisionally
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attributed to Bos indicus, whose domesticated status is of more than 
passing interest. An undoubtedly odd feature of the Langhnaj fauna is 
the absence of caprovines, which in the context of Indian microlithic 
sites makes it very unusual (unique?). No doubt this absence and the 
presence of animals like rhino have influenced the thinking with respect 
to the canids.
Adamgarh (Narmada River, Central India)
The main deposit (unstratified black clay) of the rock shelters on 
Adamgarh Hill has been described as late mesolithic and has yielded vast 
quantities of microliths. Joshi (1968) asserts that there are no tools 
attributable to the Indian neolithic or chalcolithic cultures in this 
deposit. For this site, the oldest quoted date of 7240 ± 120 BP (on shell) 
at the top of the black clay seems to conflict with a deeper sample of 
bone, dated to 2845 ± 105 BP. Misra (1976) is doubtful whether there is 
presently any way of resolving the inversion, and therefore of radiocarbon 
dating this mesolithic culture.
In terms of dating the canid material, these problems are rather 
academic because the fauna, which was analysed by Sri Bhola Nath (1968), 
is unprovenanced. The faunal list contains both domesticated and non- 
domesticated animals, in about equal proportions. No minimum numbers, 
body parts or anatomical detail is provided, so in the case of the canids 
it is not clear how Bhola Nath arrives at his assessment of dog rather 
than wolf.
Two further mesolithic sites excavated by V.N. Misra and faunally 
analysed by P.K. Thomas (1975) have evidence relevant to the earliest 
date for Indian dog. The open sites of Tilwarra (Barmer District) (IAR 
1967-8) and Bagor (Bhilwara District) (Misra 1971, 1973) are situated on 
an old dune system and are distinguished by their microliths and the mix 
of domesticated and non-domesticated animals. Tilwarra is undated, but 
Bagor has an earliest date (on charred bone) of 6245 ± 200 BP. The 
interesting point about both these sites is that, while the bone is 
’poorly preserved' (an understatement), it was studied by a faunal 
specialist, P.K. Thomas, who is convinced that amongst the good spread 
of species in these sites there is no canid. This is quite a surprise,
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given the high proportion of caprovines and bovids in these sites.
Elsewhere in India (e.g. Nevasa, Inamgoan, Bramagiri) and in Southwest 
Asia (e.g. Anau, Teppeh Tula’i), the conjunction of caprovines and dog 
is a widely documented fact in the mesolithic. For this reason, the 
present indication of a rather late and widespread introduction of dog 
into Indian prehistoric societies may be contradicted in future work. The 
point is after all rather an important one, because the current evidence 
militates against an early, or for that matter autochthonous, domestication 
of dog in India.
Perhaps as a reflection of this uncertainty about canids, recent 
publications have tended to be less than forthright on their criteria for 
distinguishing fossil wolf from dog. Prashad (1936) seems to have been 
the last person concerned with Indian archaeology to have talked in detail 
about the problem. He also appears to have been correct in his wolf 
designation for one specimen from Harappa. Few other workers have been 
as interested in the problem or as successful in their osteological judg­
ment. Dr D.R. Shah was faced with a sample strongly dichotomous 'in size 
in the Ahar site (Sankalia et al. 1969; Shah 1969). One specimen (#1743) 
she attributed to wolf on the basis that '...the interparietal bone [sic] 
in [the] large skull is more prominent and larger as compared to the 
smaller skull...' (1969:245). The smaller skull was duly attributed to 
dog. Apart from transcription errors in the comparative data (and a 
failure to attribute these data to Prashad), there are some rather dubious 
measures for the Ahar material reported in this article. It is reasonably 
safe to say, however, that the two main skulls from Ahar ave dichotomous 
in size, and that the larger specimen is a dog, not a wolf. The date, 
incidentally, on these canids is about 3570 ± 135 BP. Another faunal 
analyst whose work has covered the last 40 years, Sri Bhola Nath, has a 
clear record on the question of the domesticated status of canids in 
Indian sites. He has reported them often, but only as C. fconiliaris.
His main (intelligible) criterion for domestication is size reduction in 
the dentition (Nath 1968). Bhola Nath's avoidance of reporting metrical 
data makes it difficult to assess how efficient was his application of 
the above rule. Nonetheless I believe Nath's interpretation of canid 
material, whatever its methodology, is likely to be correct more often 
than not, because my strong impression is that wolf is a stranger to 
Holocene sites in India.
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Clason's recent review of faunal assemblages from central and southern 
Indian sites shows again that size diversity is common (Clason 1977). Her 
data on canid dentition show that the bulk of it is firmly within the size 
ranges of dog (or more particularly, dingo). The sites with dog, Inamgoan, 
Nevasa III, Kodekal, Kayatha III, are classed as chalcolithic, with the 
oldest dated dog at Kodekal (in Karnataka) at approximately 4300 BP. In 
all cases a suite of other domesticated animals is present, with Bos 
strongly represented in most sites. In the more northern sites (e.g.
Nevasa and Navdatoli) it has been shown (on material cultural markers) 
that there were contacts between these small 'peasant’ settlements and the 
larger metropolitan Harappan centres. One might reasonably assume that 
dogs were involved in the transactions between these rather different 
communities. Whatever the diversity of the chalcolithic peasant dogs, 
the same or greater diversity was present in the dogs of the Indus Valley 
cities.
In an attempt to document this claim I will present fossil material 
from the ZSI holdings of Harappa and Kalibangan. As in my analysis of 
fossil dingo, I make no apologies for presenting individual specimens in 
report form. Apart from any other consideration the material needs a 
re-airing after 40 years in a box. When they were first published the 
Harappa dogs were analysed from the a priori assumption that:
The remains of the Harappa Dog are comparatively very ancient, 
and...that this animal must have been domesticated in the 
Valley at a fairly early date in the course of the Indus civi­
lization [Prashad 1936:8].
Unfortunately this remained an assumption, rather than a proposition to 
test. Prashad was in fact in a better position to do this than virtually 
all previous workers in the field. He identified crania from three canid 
forms: jackal, wolf and a 'primitive' dog of the greyhound type which he 
referred to C. f. tenggerana (Kohlbrugge). Obviously this combination was 
a fascinating one because it prompted him to an extensive and insightful 
analysis of the literature on the domestication of dog. Ironically, it 
did not prompt him to analyse closely the actual material he held, as 
the German authorities he liberally drew on would no doubt have done. Be 
that as it may, the simple fact is that there has been no better analysis 
of Indian fossil canids than Prashad's, if only because he appears to have 
made no fundamental errors in his anatomical and metrical evaluation of
the material.
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The jackal that Prashad published is no longer extant; the following 
specimens I have examined in Calcutta in 1977 and 1978:
1. ZSI 10797 (d), a partial cranium and matching right mandible fragment: 
referred to C. 1. pallipes by Prashad (1936).
2. ZSI 779 (b) 1 and 2, matching maxilla and mandible fragment: referred 
to C. 1. pallipes by Prashad (1936).
3. ZSI SL1976/1, a nearly complete cranium, sub-adult: referred to C.
tenggerensus race harappensis by Prashad (1936).
4. ZSI SL1976/2 and 3, a crushed skull with mandible, adult: referred 
to C. tenggerensus race harappensis by Prashad (1936).
5. ZSI SL1976/4, a partial cranium, young adult: referred to C.
tenggerensus race harappensis by Prashad (1936).
6. ZSI KLB(1)/1, a partial adult cranium without face or dentition: 
unknown author reference to C. 1 . pallipes.
7. ZSI KLB(l)/2, a partial adult cranium with a non-articulating face 
and rear cranium: unknown author reference to C. 1. pallipes.
Items 1 to 5 are excavated material from the site of Harappa, in the 
field seasons between 1920 and 1934 under the direction of Pandit M.S.
Vats. There are no accurate records of provenance for the material, but 
because it was excavated in this period and not in the excavation by Sir 
Mortimer Wheeler in 1946, which uncovered the pre-Harappan phase in the 
Harappan site, the reasonable assumption is that the material is approxi­
mately bracketted by the dates 4300 BP and 3700 BP (Allchin and Allchin 
1968:140). The kalibangan material KLB(1)/1 and /2 has precise provenance 
data but in the absence of detailed published site reports, again I am 
unable to place it accurately in time. The added complication with this 
material is that it could conceivably come from a pre-Harappan phase of 
the Kalibangan sequence. Given this uncertainty I am obliged to say the 
most probable bracketting dates for this material are 4200 BP and 3100 BP, 
which is the total span of the Harappan and pre-Harappan cultures at this 
site (Allchin and Allchin 1968:335).
The following are the specimen reports.
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IDENTIFICATION: ZSI 10797 (d)
Site and provenance: Harappa, unknown mound or stratigraphic unit. Basic 
site description, M.S. Vats (1941).
Specimen: This is a cranium with postdepositional loss of the anterior
rostrum (mainly the premaxilla bones) . A right mandible appears 
to match the cranium, but due to the missing mandibular condyles, 
this can only be judged from the occlusion of the dentition. A 
partial pelvis is also thought to be associated with the skull.
The bone condition is very light and fragile and is currently 
’protected’ with a deteriorating and darkening lacquer. The brain 
and bulla cavities are presently full of soil.
Personal age: There are no fused cranial sutures in this specimen. Tooth 
spacing, alveolar condition, and tooth wear suggest this is a sub­
adult individual, about 1 year old.
Sex: The subjective assessment is male on the basis of the frontal develop­
ment in the postorbital constriction. The zygomatic arch and 
palate are very narrow, but I discount these as due to age. The 
sagittal crest is strong, the nuchal crest is rather weak. The 
absence of canines is not a help.
Teeth: There is minimal facetting on both upper and lower teeth (category 
2). All tooth loss (I1, I2, I3, C1, P1) is postmortem. There 
are no visible caries. There is no tooth crowding and the bite 
occlusion is (probably) good.
Comment: The critical issue with this specimen is whether or not it should 
be referred to wolf. The explicit assumption must be made that 
the specimen is a genuine, non-intrusive element of the Harappan 
cultural phase. I consider the existence of a true wolf in the 
site interesting, but probably less so than say a wolf/dog hybrid. 
Hence the concern for the credentials of this individual.
For the following itemised reasons I am inclined to agree with 
Prashad that this is a true wolf:
1. The overall cranial size and the size of the dentition is 
firmly within modern wolf ranges.
2. The size and shape of the tympanic bullae are wolf rather than 
hybrid: they are absolutely large, rounded and well elevated, 
and the surface is unkeeled (cf. Iljin 1941).
3. The teeth are well spaced in the maxilla and mandible with no 
sign of crowding, developmental or otherwise.
4. The mandible is rather gracile, which is a positive rather than 
negative wolf character in young animals. Unfortunately the 
ascending ramus is absent so the recurve is not available for 
inspection (zero recurve is a good wolf character, cf. Olsen 
1978).
5. The sagittal development is characteristically projecting 
posteriorly even in this early stage of its development. This 
is a strong wolf character. The height is less diagnostic.
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Elements that suggest captivity rather than free-range life are
(1) the light, rather fragile bone condition of both skull and 
pelvis, which may be attributable to dietary insufficiency;
(2) rather poorly developed palate, mastoids and nuchal cresting. 
The skull is unusually narrow for a wolf and the frontals are 
perhaps unusually prominent, but I would be prepared to attribute 
this modification to developmental retardation in a captive 
situation; (3) the angle of the zygomatic bone’s insertion into 
the maxilla (in the zygo-maxillary suture) is obtuse, which 
according to IIjin (1941), is an hereditary character very rare 
in wolf, but common in dog. In my experience I would have to 
agree with IIjin that obtuse angles are indicative of domesticates, 
and contra-indicative of wolf.
In summary, surprising as it may seem to have a wolf in the 
Harappa deposit, the evidence is well balanced in support of such 
a claim. Of course it may well be that captive wild animals are 
only possible in organised urban environments: we call them zoos.
PLATE 10.4
2SI 1781 (SL1976/4) 
Harappa
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IDENTIFICATION: SL 1976/4 (old no.1781)
Site and provenance: Harappa; AB Mound; no other provenance data.
Specimen: This is a partial cranium, missing the zygomatic arch, the right 
maxilla, the nasals and the premaxilla. There is no mandible.
The bone condition is relatively robust, with no visible pathologies. 
Rodent chewing is visible on the condyle and frontals but this may 
be a post-excavational event.
Personal age: Suture closure formula ( 0 1 0 0 0 0 0 0 0 0 ) .  The condition 
of the teeth, crests, and suture closures suggest this is a young 
adult, V'i years .
Sex: The tentative assessment of sex is male, on the basis of the frontal 
development in the postorbital constriction. The nuchal crest at 
the mastoid is rather weak, but the palate is reasonably strong, 
so the sex ascription could not be considered particularly secure.
Teeth: Tooth wear is light (category 3). There is no crowding and no 
visible tooth pathology.
Comment: There should be no doubt about the domesticated status of this
individual: it is a dog, albeit a large one. The reduced dimensions 
of the cranial cresting, tympanic bullae and the dentition are 
strong indicators of this.
This cranium is well balanced in proportions, and its posterior 
cranial and frontal development is rather dingo-like. The 
impression is a relative one, when the comparison is with the 
robust and rather short-skulled dogs of Burzahom. The M 1 cingulum 
ridge has been scored present for this individual although the 
bifurcated premaxilla has not.
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IDENTIFICATION: SL 1976/2 and 3
Site and provenance: Harappa; AB Mound; no other data.
Specimen: A heavily compressed cranium with left and right mandible
fragments. The skull in its present form with adhering matrix 
has been thickly lacquered, which gives it some support. Other­
wise the bone appears to be in rather poor, fragmented condition, 
especially in the palate. The right side maxilla and orbit are, 
however, in original condition. I have no black and white photo­
graph available of this specimen.
Personal age: The sutures are difficult to assess, but a number appear to 
be partially fused. The general impression is of an adult.
Sex: No adequate assessment is possible.
Teeth: Tooth wear is light (category 3).
Comment: The distortions in the cranium make this a difficult specimen to 
talk about. While various measures were taken on cranial bone 
they would need to be treated with caution. The teeth on the 
other hand are in good condition and their small dimensions, both 
upper and lower, strongly indicate a domestic dog.
PLATE 10.5 
ZSI SL1976/1 
Harappa
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IDENTIFICATION: SL 1976/1
Site and provenance: Harappa; AB Mound; no other data.
Specimen: A nearly complete cranium without mandible. Bone condition is
light but still quite strong. There are two holes in the cranium, 
one of which may have been premortem (through the right maxilla 
and nasal turbinates).
Personal age: There are no fused sutures in this cranium which together 
with the cresting implies a sub-adult of about 10-12 months old.
Sex: The subjective estimate is male on the basis of the frontal development 
and the very robust dentition. The youth of the individual should 
account for the poor cresting and overall gracility of the rostrum 
and zygomatic arch.
Teeth: Tooth-wear formula (3 2 2 2 2 3 3 3 M 2). The tooth crowding in 
this upper jaw is quite pronounced and it affects the whole pre­
molar-series. The anterior teeth are distinguished by a super­
numerary I1 which is uncommon except in rostrally modified breeds 
like boxers etc.
Comment: The important question concerning this individual is whether it 
is morphologically consistent with the previous two specimens. 
Despite its developing cranial structures my impression is that 
in its dental dimensions, the size of the bullae, the inflated 
frontals, the rather narrow palate and linear tooth row, it is 
in conformity with at least SL 1976/4.
Comparability of this specimen with dingo is very difficult 
given the absence of adult morphological features and the absence 
of M1, but it is worth noting that the bifurcated premaxilla is 
not present. While dentally the specimen is a rather good fit 
with dingo I would have to say that I am not impressed with the 
dingo conformation in the cranium. A suitable dingo comparative 
skull would be WAM 60.8.1, where it can be seen that cresting, 
rostral profile and lateral development in the palate are all 
somewhat different from the structures in this individual.
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IDENTIFICATION: H779 (6)
Site and provenance: Harappa; AB Mound; no other data.
Specimen: This is a facial fragment, a premaxilla and part maxilla with
incisor, canines and P 1, P 2 present. The matching right mandible, 
anterior of P4 is also present. I have no black and white photo­
graph of the pieces.
Teeth: Tooth-wear formula is (4 4 4 3 3 3 M M M M). There is tooth 
crowding in the mandible, with no diastema at P2/P3.
Comment: Prashad (?) has designated these as fragments of C. 1. pallipes, 
which on the size of the canines would have to be favourably 
considered. Contra-indicative is the crowding of the lower pre­
molars in what appears to be an adult specimen. I am inclined 
to see this as 'something* other than wolf, but exactly what it 
is I cannot decide.
PLATE 10.6
ZSI KLBID/1 
Kalibangan
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IDENTIFICATION: KLB(1)/1 (there are, as yet, no registration numbers for 
the KLB material)
Site and provenance: Kalibangan, District Ganganagar. Locus XCl/Qd2, 
stratum 2. On the 'assumption* that this is from the Harappan 
phase of this site the earliest date for this specimen is 
4060 ± 100 BP (TF-160).
Specimen: This is the posterior part of a cranium, including the occipital 
bone, parts of both parietals, parts of the squamous, and a small 
part of the basi-sphenoid. The bone is reasonably robust, although 
it has had a certain amount of post-excavational damage.
Personal age: Adult.
Sex: Unknown.
Teeth: None present.
Comment: This specimen and KLB(l)/2 represent very important finds in 
the Indus Valley context. The reason for this is that they 
establish that robust, somewhat 'unrefined', wolf-like dogs are 
clearly present in Harappan sites. In most of its dimensions, 
it is below the mean for modern C. 1. pallipes. The bullae, while 
large, are rather too small for wolf. The mastoid prominance is 
also weak, but this may be a sexual marker in this population (as 
it is in dingo). The sagittal crest is strong but not projected 
posteriorly as one might expect if it were wolf.
By itself the specimen would not excite particular interest, 
but taken in combination with the next specimen it is very 
provocative.
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IDENTIFICATION: KLB(l)/2 (no registration number)
Site and provenance: Kalibangan. District Ganganagar. Locus XA 17/Qd4, 
stratum 2. No date available although thought to be younger 
than 4020 ± 100 BP.
Specimen: This is a disarticulated cranium with a partial face and partial 
rear cranium. That they are parts of the same cranium seems to 
be reasonable from the available location data and from a morpho­
logical point of view. The bone condition is robust and without 
’protective* lacquer.
Personal age: Suture closure (1 1 1 1 0 M M M M ) .  The strong indication 
from cresting and suture fusion is that this is an adult.
Sex: The available evidence is rather poor for sexing this individual, but 
my impression is that it is male, from the posterior cresting, 
the moderate mastoids and the very robust palate.
Teeth: Tooth wear (M 4 4 M M M 3 M M 3 ) .  There is incipient crowding at 
P2/P3 although it is not very marked. There is premortem loss 
of left P2 and alveolar inflammation in the anterior roots of 
left P 3.
Comment: The striking thing about this individual's cranial morphology 
is how robust it is but also how unwolf-like it is! Comparison 
can be made with both the modern specimen of C. Z. paZZzpes 
(Plate 8.3 ) and the individual from Harappa (Plate 10.3).
The points worth noting are:
1. strong sagittal development with posterior projection;
2. relatively poor development of the tympanic bullae;
3. relatively poor mastoid prominence in an otherwise robust 
(male) individual;
4. the palatal proportion of length/width which is quite unusual, 
as is the absolute (estimated) maximum palatal width of 74 mm 
(which is greater than any modern paZZipes I have measured).
The shortness of the palate accounts for the mild tooth crowding.
5. The overall impression is of rather small teeth in a rather 
short jaw7. My subjective set for Indian wolves on the other 
hand is large teeth in a long narrow jaw.
Taking these admittedly subjective views into account I would 
suggest this is very close to what one w7ould expect in early wolf- 
dogs of the Asian mainland. The fact that these are situated in 
the ’civilised’ city of Kalibangan is very interesting, given 
that the next group of dogs to be examined, from the northern 
Kashmir site of Burzahom, has the same wolf-like dogs present.
Why that should be so interesting I wTill take up after the 
following specimen reports on the Burzahom dogs.
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The specimen inventory for the site of Burzahom (Kashmir) is as 
follows:
1. BZH 3135:1, cranium with mandibles: referred to C. familiaris in 
registration information.
2. BZH 3136:2, cranium without mandibles: referred to C. fccmiliaris.
3. BZH 3136:3, cranium with mandibles: no reference.
4. BZH 3135:4, cranium with mandibles: no reference.
5. BZH 3288:5, cranium with mandibles: referred to C. 1. pallipes.
6. BZH 4013:6, cranium with right mandible: no reference.
7. BZH 3279:7, partial cranium with mandibles: no reference.
8. BZH 3134:8, partial cranium without mandibles: no reference.
9. BZH 3293:9, mandibles: referred to C. 1. pallipes.
10. BZH 2394:10, mandibles: referred to C. 1. pallipes.
This material has been provided for me to study by Sri S. Banerjee 
of the Prehistory Section of the ZSI (Calcutta). When it is published 
by Sri Banerjee and myself there will be included the postcranial material 
which Banerjee has undertaken to analyse. Up until the completion of this 
thesis I had not received that analysis so I have been unable to report it 
here .
A report in the form of a brief monograph on the canids from Burzahom 
is expected to be written and included as an appendix to the full site 
report currently being assembled by Sri T.N. Kazanchi. His interest in 
the dogs dates from his first report of them in IAR 1961/2. I am under 
the impression that a detailed assessment of the archaeological context 
of these dogs will be possible in the site report. For this thesis I have 
used ZSI registration data and the various general commentaries on the site. 
There is no doubt that the missing postcranial analysis and the bare, 
rather secondhand information I have on the site has not helped the full 
interpretation of this remarkable canid series.
The specimen reports follow:
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IDENTIFICATION: BZH 3135:1
Site and provenance: Burzahom, on the Yendrahom Karewa, 24 km NNE of 
Srinagar, Kashmir. Excavated by Sri T.N. Khazanchi et al. 
1960-late 1970s (IAR 1960-63) , and with detailed report in 
press. Site 4, BZH-3 B.ll. SE quadrant, Pit 1. Recorded 
29.7.74 ZSI. Designated C. familiaris type II.
Specimen: Cranium without mandibles. Loss includes the zygomatic arches 
and part of the maxilla in the palate. Bone condition is strong 
and not preserved with fixative. No visible pathologies.
Personal age: Suture closure (01 1 0 0 0 0 0 0 0 ) .  The individual is 
clearly adult and probably older than 3 years.
Sex: The estimate is difficult but using other members of the series the 
comparative morphology of frontals and palate, together with the 
robust dentition suggest it is male.
Teeth: Tooth wear (M 3 3 3 M 3 3 3 3 3). No crowding. It is apparent 
that P2 has fused roots.
Comment: There are four distinguishing features of the cranium which are 
relevant to the immediate interest of this study:
1. The posterior cranial cresting is weak giving the sagittal 
profile a convex shape. The mastoid prominences are particu­
larly weak in the whole series.
2. The frontals are relatively under-inflated when compared with 
the depth of the face and the width of the rostrum.
3. The rostrum is exceptionally broad at its narrowest part 
although the maximum palate breadth is not particularly great.
4. The teeth are, to say the least, robust, particularly in the 
molar series.
Minor points of interest are that the M~ ridge has been scored 
present; the parietals are rugous; the tympanic bullae are 
relatively small (1.1 cc).
In brief, this is a medium-sized individual with a cranium of 
what might be called unbalanced proportions. I can recall no 
modern dog group with a similar combination of compact but robust 
face, and positively underdeveloped cranial cresting.
PLATE 1C.8 
ZSI BZH 3136:2 
Burzahorr
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IDENTIFICATION: BZH 3136:2
Site and provenance: Burzahom, Kashmir. Site BZH-3, B—11 SE quadrant.
Pit 1. C. jccmiliaris.
Specimen: A nearly complete cranium with no mandibles. Loss includes the 
right zygomatic arch. Postmortem (?) damage includes a major 
puncture through the right parietal. The damage to the skull 
appears to have been achieved in the same event and is probably 
postdepositional. Bone condition is strong.
Personal age: Suture closure (1 1 1 0 0 0 0 0 0 0 ) .  Full adult specimen.
Sex: Comparatively the gracility and smallest anterior teeth suggest
female. The unavailability of postcranials for this study makes 
the sex designation provisional until further study of the series 
is completed.
Teeth: Tooth wear (M M M 3 2 3 3 3 3 3). The premolar wear is generally 
lighter than in the canines or the molars. There is no crowding 
in the tooth row, but there is certainly not a lot of room; P3 
has an interesting and rare lingual medial bulge.
Comment: The same general features noted for 3135:1 cranium apply in
this case except that the minimum rostral width is more gracile. 
Rather weak frontals and posterior cranial cresting are offset 
by increased bulla size (1.6 cc) in this specimen. Also, there 
are relatively well-developed mastoid prominences, which, contrary 
to the given sex designation, indicates a male.
PLATE 10.9
ZSI BZH 3136:3 
Burzahom
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IDENTIFICATION: BZH 3136:3
Site and provenance: Burzahom, Kashmir. Site BZH-3, B.ll; SE quadrant,
Pit 1.
Specimen: A nearly complete cranium with mandibles. Loss includes both 
zygomatic arches and the right tympanic bulla. Bone condition 
is strong with far less rugosity in the parietals.
Personal age: Suture closure ( 1 1 1 0 1 0 0 0 0 0 ) .  A full adult.
Sex: Subjective assessment is male, in this case on the rather limited 
evidence of the size of the dentition, and the robust palate.
The sagittal cresting is moderately strong but the nuchal cresting 
is relatively weak. On balance, a gracile male.
Teeth: Tooth wear, upper (M 3 3 3 2 2 3 3 4  4), lower ( 4 4 3 2 2 3 3 3 3 3 ) .  
There is upper crowding at P2/P3 and the lower teeth are without 
an effective diastema. Occlusion is good. Note might be made of 
an apparent agenesis of the right M2 and the doubling of P1 in the 
right mandible.
Comment: This cranium is in conformity with the previous individuals except 
for the rather more accentuated frontals which are broader and 
higher than hitherto.
The depressed groove in the left frontal, posterior to the 
frontal crest, is highly likely to be pathological, but as such 
it is in a rather difficult position for it to have been a response 
to an inflicted blow.
This cranium exhibits a feature common to all the Burzahom 
canids: that is, clearly defined and parallel palatal and basi­
cranial planes. A second point of interest is in the mandible, 
which gives the impression of robusticity (which is rather more 
a function of the size of the teeth), and which lacks a recurved 
ascending ramus. As is pointed out elsewhere, this unrecurved 
posterior edge is a strong palaearctic wolf character. Olsen 
(1978) has suggested that all domesticates and the northern Chinese 
variety of wolf, C. 1. chccnco, are distinguished by their possession 
of the recurve, and that they are linked by this morphological 
character. This specimen makes that argument less than generally 
true.
A point of special interest to me in this individual is its 
bifurcated premaxilla (left side). This is the sole dog other 
than the Australian dingo, in my experience, to have the character. 
My interpretation of this finding will appear in the summary.
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IDENTIFICATION: BZH 3135:4
Site and provenance: Burzahom, Kashmir. Site BZH-3, B.ll; SE quadrant,
Pit 1.
Specimen: A complete cranium with a number of postmortem losses in the 
left tooth row. No mandibles can be directly matched to this 
specimen. The parietals are moderately roughened, and an 
apparently pathological groove is prominent below the left frontal 
crest.
Personal age: Suture closure ( 1 1 1 1 1 1 1 0 1 1 1 ) .  This is an 'aged' 
dog and must be at least 7-10 years old.
Sex: Subjective assessment is male, but because of the malformation of 
the frontals the designation rather depends on the posterior 
cranial cresting.
Teeth: Tooth wear ( 5 5 5 M 3 3 4 4 3 3 ) .  The entire left premolar and
molar series has been evulsed premortem in this individual. All 
sockets have been obliterated by bony regrowth. The left-side 
canine is also a premortem loss with alveolar regrowth. The quite 
outstanding wear pattern on the extant teeth is the heavy anterior 
teeth attrition, very strong wear on P 3 and remarkably light 
attrition elsewhere.
Comment: Previous workers have 'typed' this specimen into its own class
(I). My impression is that the class is ephemeral because, apart 
from the remodelling of the rostrum after tooth evulsion, this 
dog is not essentially different from 3136:2. Account must be 
taken of the maturity of the individual and the bone resorption 
in the rostrum, and the basic form is quite familiar. If there 
is a difference it is in the relatively strong inflation of the 
frontals.
Note should be made of the recurrence of the left frontal 
groove in this specimen. While the obvious explanation is 
response to trauma, the position and form of the growth is 
strongly reminiscent of the frontals of some northern wolves.
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IDENTIFICATION: BZH 3288:5, C. I. pallipes
Site and provenance: Burzahom, Kashmir. Site BZH-3, B.ll; SE quadrant,
Pit 1.
Specimen: A partial cranium with mandibles. Losses include both zygomatic 
arches and the posterior parts of the maxillae. The right side of 
the face has been rather inexpertly reconstructed, but it appears 
adequate for measurements. A circular, healed depression in the 
right parietal is the only obvious visible pathology.
Personal age: Suture closure ( 1 1 1 1 1 0 0 0 1 1 1 ) .  A full adult 
probably skeletally mature (greater than 5 years?).
Sex: Both frontals and the massive canines suggest a male.
Teeth: Tooth wear, upper ( 4 4 3 3 3 3 3 4 4 4 ) ,  lower ( 4 4 3 3 3 3 3 3 4  
4 3). Occlusion is good. There is a hint of upper crowding and 
a definite case of anterior crowding in the lower premolar series. 
The supernumerary P1 on the left mandible is worth noting.
Comment: If any of the Burzahom series is to be designated a true (free- 
range) wolf it would be this specimen. My view is however that 
this is merely the largest of an impressive series of domesticated 
dogs with genetically and temporally close links with wolf; or in 
Reed’s terminology it is one of the wolf-dogs.
As this specimen is a ’prime’ example of the type, the following 
points are relevant:
1. The balance between posterior cranium and face in this individual 
highlights a feature of the series as a whole. The brain case 
and posterior cresting is that of a smaller dog; the face and 
dentition are that of a very large dog.
2. The palatal proportions are quite wrong for wolf in that it has 
a Very modest mid-line length combined with a broad development 
both anteriorly and posteriorly.
3. The rostral profile is linear, but because the sagittal develop­
ment is weak, the overall profile is convex which might be said 
to be the hallmark of domesticates.
4. The dentition is clearly wolf-like, and it will be shown (pp. 
that is is statistically indistinguishable from that of Indian 
wolf. The M1 cingulum ridge has been scored present and the
P4 is probably root-fused (from the form of the labial cingum).
5. Ironically, perhaps, this mandible apart from its size is 
decidedly unwolf-like; the premolars are crowded, Pj is doubled, 
and the ascending ramus is quite strongly recurved.
If the list is reasonably strong against wolf morphological 
characters it would have to be said it is equally poor for dingo. 
This specimen is of comparable size to a large dingo male but it 
would have to be agreed that the cresting and facial proportions 
are rather different from those of dingo. Whether the possession 
of a robust dentition, and generous bullae and brain case, are 
enough to propose a link with dingo will be discussed in the 
following pages.
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IDENTIFICATION: BZH 4013:6
Site and provenance: Burzahom, Kashmir. BZH-1, XXX-XXIIIV (sic), Pit 7 
cut into 9 sealed by 8.
Specimen: A partial cranium and mandibles. Losses have affected the left 
side of the cranium with all parts involved. The right side, 
however, presents an intact profile. Bone condition is strong 
with no visible pathologies. The parietal roughening is quite 
marked in this individual.
Personal age: Suture closure ( 1 1 1 1 1 1 1 0 0 1 1 ) .  An adult, fully 
skeletally mature.
Sex: Subjective assessment is male. In this individual the strength of
the mastoid prominence and similarly the strength in the zygomatic 
arches is persuasive.
Teeth: Tooth wear, upper ( 4 4 4 3 3 3 3 3 3 3 ) ,  lower ( 4 4 4 4 3 3 3 3 3
3). There is no crowding and occlusion is good. The asymmetrical 
tooth-wear pattern between anterior and posterior teeth is worth 
noting. This individual is obviously mature and yet the molar 
and premolar wear is moderate.
Comments: If one were to attempt to identify a developmental morphology 
in the Burzahom series, this cranium might well be seen to 
represent the end point. The heavy rostrum supporting a robust 
dentition is well proportioned with respect to the zygomatic 
arch and the frontal sinus inflation. Further, the frontal 
organisation, with well-defined crests, seems to have fixed the 
rather linear profile. Finally, the posterior cranial cresting, 
which is proportionately weak in other Burzahom dogs, is in this 
individual relatively powerful. The sagittal crystis is still 
set low with respect to the cranial capsule and the occipital 
condyles are still projected posteriorly, both of which features 
appear to be fixed in this population.
Of the crania discussed to this point, this specimen is perhaps 
the closest in overall form to dingo. It should be stressed, 
however, that the distance between these Burzahom dogs and the 
dingo is considerable. Again this will be taken up in the dis­
cussion of metrical analysis of the skulls.
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IDENTIFICATION: BZH 3279:7
Site and provenance: Burzahom, Kashmir. Site BZH-4, locus A-l, G Pit 
cut into Sb5, depth 7'1".
Specimen: This is a partial skull, consisting of the posterior cranium, 
a maxilla fragment with P , M intact, and a mandible without 
the ascending ramus. Bone condition is more chalky than for 
Pit 1 material. There are no visible pathologies. The parietals 
are roughened.
Personal age: Suture closure ( 1 0 1 1 0 0 0 0 0 1 1 )  which together with 
the tooth wear suggests a full adult.
Sex: The sex is very difficult to assign to this partial cranium. I am 
inclined towards a male designation on the basis of the mastoid 
prominence and the strength of the lower dentition.
Teeth: Tooth wear, upper ( M M M M M M M 3 4 M ) ,  lower ( 4 4 4 4 2 3 3 3 3  
4 3). There is no lower crowding, indeed the diastema P2 /P3 is 
quite well marked.
Comment: This is a tantalising specimen because it is the only Burzahom
canid with the sagittal crest form of the dingo. Unlike the other 
specimens this individual has a concave profile and the posterior 
projection is greater than that of the occipital condyles. Both 
of these are strong dingo characters.
The tympanic bullae are moderately developed, vTith good eleva­
tion of the summits (volume 1.58 cc).
The mandible is rather more gracile than in most Burzahom dogs 
which brings it closer to the narrower dingo form. Noteworthy 
also is the medial cingulum bulge in P4 , which in dingoes usually 
implies fused or nearly fused roots. In this case I do not know 
if the bulge reflects a root condition.
PLATE 10.14 
ZSI BZH 3134. 8 
Burzahom
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IDENTIFICATION: BZH 3134:8
Site and provenance: Burzahom, Kashmir. Site BZH-10 and All N15-VIIX 
(sic), Pit G cut in d.
Specimen: A partial cranium, with complete loss anterior to the post­
orbital processes. Bone condition similar to the other Pit G 
dog, dark stained, uncleaned of adhering matrix and rather 
chalky. No visible pathologies.
Personal age: Suture closure (1 1 1 1 0 0 0 0 0 1  1). The frontal 
cresting and sutures suggest a full adult.
Sex: Subjective assessment is female on the basis of the frontal develop­
ment in the postorbital constriction and the rather weak mastoid 
prominences.
Teeth: None present.
Comment: Like the previous Pit G dog this is a more gracile and finely 
formed dog than the so-called wolf-dogs from Pit 1. It is 
concomitantly more like dingo, with the particular posterior 
cranial features referred to in the previous report, again 
appearing. The other worthwhile comparison is with KLB 1 (1) 
itself with which KLB(l)/2 has in common the relatively large 
sagittal crest and large and elevated bullae.
B2H 3288:5
B2H 3279:7
B2H 3136:3
PLATE 10.15 
Burzahom mandibbs
BZH 3136:7
Langhnaj mandible
BZH 4013:6
PLATE 10.16 
Burzahom mandibles
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Burzahom presents some tantalising prospects. It would be nice to 
know the relative chronologies of Pits 1 and G, given the discernible 
split between the cranial morphologies of their respective canids. Pit 1 
is placed in phase II of the cultural sequence in Burzahom, but the opening 
date of the phase is unknown to me. The end of phase II is reported to be 
at about 3400 BP, and the earliest published date for phase I is about 
4200 BP (Agrawal and Kusumgar 1974). Pit G with its more gracile, and 
rather more familiar cranial forms is also a phase II feature, but its 
precise contemporaneity with Pit 1 is not thereby guaranteed.
It has been suggested that both phase I and II occupation of Burzahom 
is linked through settlement pattern, pit dwellings and the form of ground 
stone and bone point technology with the northern Chinese neolithic (Allchin 
and Allchin 1968; Fairservis 1971). Sankalia (1974) points to western 
and central Asian influences in some pottery motifs depicting goats. In 
both these directions there are early records of dog. From the illustration 
of the dog jaws from Pan P'o, Sian (Li and Han 1963), and the 'substitution* 
of Nyotereutes sp. for wolf in the site, it is reasonable to say that the 
robust Burzahom wolf-dogs are not directly matched by these Chinese canids. 
Whether there are any robust forms of early domestic dog in China I am 
unaware.
While the foregoing morphological descriptions have challenged the 
original assessment of wolf in Burzahom (IAR 1962/3), there is a useful 
division to be made within the series. I have characterised this rather 
loosely as a division between more and less 'refined' dogs. Because Pit 1 
contains examples of both the extremes I have assumed that the settlement 
contained a range of forms at any one time. In the morphological descrip­
tions, imbalances between cranial structures, unusual proportions, and 
unusually robust dentition, have all been stressed. Without attempting 
to argue the point closely I find the most attractive explanation of this 
sort of variability is that the series represents an active breeding 
population of wolf-dog hybrids.
Before pursuing this line it would be an advantage to have some 
metrical input to the argument. In view of the above assessment of the 
character of the Burzahom dogs there are two questions that need to be 
investigated:
1. How close are the fossil Indian dogs morphologically to the dingo?
2. How close are the same fossils to a modem population of Indian wolf?
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The form of the hypothesis and its multivariate test is by now 
familiar so I will comment directly on the results. Table 10.1 presents 
the results for the first question, where the Indian fossils are compared 
to a sexed Australian sample in the three variable groups: cranial, and 
upper and lower dental. In cranial comparisons the unfortunate gaps amongst 
the Harappan sub-adult specimens are unavoidable. The following three 
points represent a ’minimum* interpretation of the results:
1. On cranial variables there are three individuals which fall within 
the appropriate sex support region of the dingo (KLB (1)/1, BZH 
3279:7, BZH 3134:8). Each of these has been noted in the previous 
reports for their visible dingo conformation. There must be a clear 
recognition however that the majority of the Burzahom crania, both 
robust and refined, and in particular the individual (BZH 3136:3) 
with the dingo diagnostic bifurcated premaxilla, fall outside the 
dingo support region.
2. Sex characteristic scores are apparent only amongst the individuals 
that fall within the dingo support region. The absence of the sex 
characteristic score amongst the larger Burzahom dogs strongly 
suggests that shape differences between these individuals and dingo 
are profound.
3. Results for the dental variables expand the interpretable material 
to include the Indus Valley fossils. The specimen identified as 
wolf can be seen to be considerably distanced from dingo although it 
retains a correct sex characteristic score. Apart from SL 1976 2/3 
all the other Harappan specimens fall within the appropriate sex 
dingo support region.
The Burzahom dentition on the other hand is uneven in its relation 
to dingo. The specimen BZH 3279:7, which is cranially dingo-like, 
again falls within the dingo support region. So too do the specimens 
BZH 3136:2 and BZH 3136:3, which are of opposite sex but which fall 
within the support region (upper dental variables) of the same-sex 
dingo population. The contradiction between cranial and dental 
variable results in the Burzahom material is not immediately inter­
pretable, but it will become clearer in the analysis with a comparative 
wolf population.
The Langhnaj mandible is shown to fall clearly within the dingo 
support region for both sexes of dingo.
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Table 10.2 presents the results of a comparison of the fossil canids 
with a sexed wolf population drawn primarily from the Indian sub-continent.
The following are the points relevant to the discussion on wolf 
affinities:
1. On cranial variables there are four individuals that fall within the 
appropriate sex support region of wolf. The first of these, KLB 
(l)/2, has only a limited dimensionality for comparison (four 
variables), but its sex characteristic score confirms the similarity 
between it and the sexually dimorphic wolves. BZH 3288:5 again has
a sex characteristic score and is within the male wolf support region. 
This result is less than surprising given the previous comment on its 
cranial characters, but it highlights the (surprising) results on 
BZH 3279:7 and BZH 3134:8. These latter crania have been characterised 
as 'dingo-like' in the previous discussion; the results in this present 
comparison suggest they are also wolf-like.
2. The dental results are in a real sense the watershed in the metrical 
analysis. In the upper dental comparison one only of the fossils 
falls within the appropriate sex support region of the wolves. That 
one is BZH 3288:5, which according to this analysis increasingly 
looks like a wolf; but which on grounds discussed earlier is probably 
not a free-range wolf. On the lower dentition ZSI 10797(d), the 
'probable' wolf from Harappa, falls within the modem sexed wolf 
support regions. None of the other specimens' lower dentition is 
within the wolf form.
I regard these results as a clear pointer to the affinities of the 
Burzahom and Harappan canids. If the metrical assessment of the Harappan 
specimen 10797(d) is wolf, by virtue of its dentition, by the same 
criterion the bulk of the Burzahom dogs are not wolves. The asymmetry 
between the cranial and dental results is, of course, the real issue.
My approach to this problem in respect of fossil dingo has been to high­
light dental modification as a sure marker of domestication. In this 
case, and with the previous discussion of the skulls in mind, the claim 
I would make is that the analysis supports an hypothesis of wolf/dog 
hybridisation in the early Indian canid populations.
This chapter set out to find an origin for the dingo. In drawing 
together the many strands, I want to avoid the impression that an answer
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has been found to the problem, but equally I would claim some ground has 
been won. A start was made with the modern Indian pariah (or village dog) 
with promising results: there are strong similarities between the external 
characters of dingoes and some (isolated) village dogs in peninsular India. 
At the level of detailed morphology this is confirmed, with the added 
finding that a symmetrical relationship between dingo and pariah cranial 
and dental morphology can be partially established. The relationship 
between the wild canids of the Indian sub-continent and the dingo was also 
tackled. As Chapter 8 showed this is a loaded question. Fortunately, the 
results of a direct comparison of populations between dingo and each of 
these wild species produced an uncontroversial. finding. To put not too 
fine a point on it, it is possible to draw most dingoes from a southern 
Asian wolf population but from neither jackals nor Cuon. Nor are any of 
these relationships symmetrical; one cannot draw any of the wild Indian 
canids from a population with the parameters of the sexed Australian dingo. 
This apparently contradictory situation (in this case with wolves) is 
discussed briefly by Thorne and Wilson (1975) as a recognisable and general 
problem in this statistical model. Biologically this asymmetry should be 
expected, given that it would be reasonable to expect that a putative 
progenitor of dingo should contain variability sufficient to subsume that 
of the daughter population. The reverse situation would not be expected 
to hold.
Having established a favourable climate for the acceptance of an 
autochthonous development of dingo from the Indian wolf variety (C. 1. 
pallipes), the Indian fossil evidence comes as somewhat of a surprise.
The present evidence is that domestic dog appears very late in Indian 
archaeological sites. Across a broad cultural spectrum dog appears in 
many places soon after 4500 BP. The morphological description of the 
more complete pieces suggests that there are quite strong grounds for 
believing that there was indigenous experimentation with the canine gene 
pool, even though it was a late development. Wolves were undoubtedly 
involved. Amidst these rather broad generalisations the truly dramatic 
quality of the Burzahom canids should not be lost. They offer a 
fascinating complement to the story of early domestication of dog in 
central Asia, in that some 8000 years after it was first assayed, experi­
mentation with wild populations was being repeated in India. That this 
involved hybridisation of wolf with an existing domesticated form, which
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itself has most likely links with the western and central Asian groups, 
is an untested hypothesis, and a suitable field for further research.
The cultural environment for domestication of dogs has been only 
briefly touched in this chapter. It has been observed that the closest 
specimens to the dingo form are found in the Harappan metropolitan sites.
I have surmised, without great conviction, that the 'urban* environment 
of these dogs was likely to isolate the domestic dogs from direct influence 
from the wild canids; at the same time, possibly for human idiosyncratic 
reasons, this environment was also likely to promote morphological diversity 
within the captive population. Individual ownership of isolable breeding 
units (dog pairs) in 'cities' is precisely the environment for fixing and 
developing morphologically disparate sub-groups within the canine population. 
That one of these groups seems to equate in many aspects with the overall 
dingo morph is the major finding of the chapter. That the dingo-like dogs 
are appearing in Harappan contexts is more interesting than their probable 
contemporary existence amongst the diverse subsistence 'peasant' economies 
of peninsular India. This interest is, of course, tendentious; the 
Harappans were the dominant trading and maritime power of the period. They, 
rather than the microlithic hunter-herders of southern or central India, 
seem far more appropriate as the vector for dog into Australia.
CONCLUSION
The question that might be asked at the end of an extended analysis 
of the sort that has been attempted here is, what are the consequences 
of arguing that Indian and Australian dogs are related?
When I was in Madras in 1978 an academic prehistorian opened a dis­
cussion on an Indian origin for dingo with a question to me, 'What are 
the dates for the Australian neolithic?'. When I asserted there was no 
'neolithic* in Australia the conversation became somewhat strained, not 
through implied ignorance on either of our parts, but because the propo­
sition that there might have been contacts without cultural transaction 
was too difficult to encompass. So, what is in it for the Indians to be 
told that their dogs may have populated Australia 4000 years ago? The 
way I see it, very little. In the 10th ICAS conference in Poona that 
followed my Madras conversation a number of papers were given that looked 
at another element in Indian Australian contacts, namely, at the affinities 
of the small stone tool technologies. The discussion was dense with 
description of typological variability but less than decisive on the 
generic or even developmental links between the Australian and Indian 
lithic industries. A number of years earlier Professor Jack Golson (in 
a lecture at the 28th International Congress of Orientalists, 1971) had 
circumvented the problem of making a direct attack on stone typologies 
by observing that dogs and small stone tool industries are culturally 
connected. In this reworking of the problem the dog was the (putatively) 
traceable diffusion marker, the stone tools were the baggage-in-train.
The room for analytic manoeuver is generously increased in this association 
model, but there are drawbacks as well. The movement of people is virtually 
demanded, svnchronicity of both stone tools and dogs needs to be established 
in various places, and finally analysis of the numerous stone industries 
on possible migration routes into Australia is a considerable project in 
itself. Undoubtedly this thesis would have been bound into this statement 
of the problem by Golson but for the finding that the entry of the dog and 
the first appearance of backed blades in Australia are, on the current
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evidence, not synchronous. I follow Mulvaney’s most recent review of this 
question (Mulvaney 1978). He argues that there can really be no doubt of 
a pre-5000 BP date for the major groups of backed blades in Australia.
Unless my chronology of the dog entry is to be rejected one has to accept 
therefore, that the pioneer dog did not travel with the first microlith 
user.
In asserting this disjunction I do not dispute that the first dog may 
have been in the company of a microlith user, nor do I doubt the rapid and 
synchronous expansion of the dog and the backed blade technology in 
Australia between 3000 and 4000 years ago. The simple claim is that dogs 
cannot be used to date the possible cultural diffusion of stone technologies 
between India and Australia.
A finding of this sort is more or less neutral in its implications for 
Indian prehistory; explanatory models for getting dogs from India to 
Australia are likely not to be neutral. To bear this out I will elaborate 
a scenario, the characters for which have been introduced in the body of 
the work and the structure of the plot in the last three chapters. The 
sketch Is, of course, fictional; the message is not.
In a brief but intensive flowering of the Indus Valley agricultural 
economy, trade and expansion of trade was a response to surplus. Vessels 
traded from ports established on the coast and in the Indus delta. Their 
presently recorded contacts were to the west. The evidence in this thesis 
suggests an easterly thrust must also be considered.
It might be reasonable to assume that in its initial stages the 
interests were exploratory. The loads carried were mixed and suited to 
impressing the market. Included were small livestock (caprovines) and 
dogs. Timor was the (presently known) end point of this maritime incursion 
into Indonesia. The Timorese responded by taking up and developing the 
exotics thrust upon them. The movement of dog from Timor to Australia was 
either by Harappan misadventure in the seasonal hazards for navigation in 
that part of the world, or alternatively was a secondary movement initiated 
by Timorese. Either way the first entry of dog was in very small numbers.
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